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Soar Again 
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LIGHTS 



Warning: Ttie Surgeon General Has Determined 
Thai Cigareiie Smoking Is Dangerous 10 Your Health 



There’s only one way to play it 



KGDL 



Wherever the 
music is hot. the ” j 
taste is Kool . At any ^ 
tar level, there s only one 
sensation this refreshing 



I ill rii Kings. 2 hhj/W.D ,2 mg.ncQtmsu Light 1 , Kings 
9 mg. "saT ,r . D .7 mg, nicotine. Frltei Kmg\ 17 mg- m W\ 
1 J m L. Tiscmina a-;, peteig^etia. FTC. Report Mar. ‘B3. 
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SATURN -15XHP 



JDL leads Again 

The Saturn-1 5 XHP r an engineering break- 
through from JDL laboratories, has new 
l he- Art; technofogy never before incorporated in 
amateur band general microwave receivers. This 
technology rncresses reception Prom dislances 
newer before achieved. By designing totally new 
circuitry, and using new u lira-sens itive compo- 
nents. coupled with a precision tuned 30 inch 
receiving dish, a system gain of 69 dedbles 
makes the Sat urn- 15 XHP the leader in micros 
wave receivers. In field tesla, the Saturn- 15 XHP 
received cl oar, crisp pictures, where other units 
tested were snowy. During these tests the 
Sal urn- 15 XHP's highly sensitive downconv&rter 
probe was afiie to receive a color picture with- 
out a dish, hig other unit tested toufd pass this 
test. 

Free Movies tor You 

That's nght! F tee movies, sports, and special 
events, 2* hours a day and an commerce bee 
The Sal urn- 15 XHP super deep fringe microwave 
receiver can b& used by homeowners outside 
the service area of local over-lhe-air pay TV 
stations (ex. HBO, Showtime) Yes. if the local 
pay TV slalron installs microwave receivers on 
homeowners TV masi, you loc can receive 
those unscrambled signals free by installing the 
Saturn-15 XHP on you* TV mast in minutes. A 
signal can be received up to 100 mites, 
depending on lhe height and power of the local 
transmitter, and the installed height of the 
Saturn-15 XHP If you have waited la own a 
micro wave receiver or own a low power unit, 
call and order your $&iurn -15 XHP and own me 
most power! ui receiver available today- Ftee 
TV — yourS for a Calf. ^*c*lvt^ 

cin mar b* idid lor rscvlring KuirrtH«d iipfiili Nv can Uwp- pick 
up h«n z*\H* TV n irrt.r ,mty iuwvi 

A Total Unit 

The $elurn-l5 XHP comes complete wslh a 30 
inch precision tuned receiving dish, advance 
design downconverier, power tuner, eO feet 



coaxial cable, necessary adapters, mounting 
hardware, and installation I nsl ructions. A sue 
month pans and service warranty covers the 
Sat urn- 15 XHP. 



Information for your Area 




By calling our bnfomiallon number (916) 454-2190 
and talking to one of our E rained lechmcians, we 
can help determine if the Saturn- 15 XHP will 
work for you. 

Jfery Special introductory OtterUtL 
AtfrQL Indus] hes has and continues to^Svide 
the v^kbest in products and cuslon^^Tervice. 
we wan^jgryone to be able t& eni^our new 
system. Samn-15 XHp, The regy^price for the 
Saturn- 15 XHWS28&0& OrdajC.O.D.. pay only 
$260.00 and savng5,00. Tfjpf in your old unit, 
from any manulacll^ Q^bme bull], working or 



noi, with your order, gCniy $235.00— save 
$50.00. Or ii you o w^RuT^ug i nal Sal urn-5 and 
wish to upgrade^^ne SatiSLl5 XHP, return 
yoyr unit andj^only $2l0.(X^y?avlrigs of 
$75.00. accept Visa andTtastereharge 

at the raoiSr price, £285.00. So rry-^e personal 
check^Bhipping ($9.50) and 6% saleSkjc tor 
CaJjifFesi denis nol included Trade-in ufl 
Time the properly of JDL industries and 
an nol be returned under any circumstances 



flNjfff 



Stifnnrtf S p eci a I 

sm 



Call out toll ff#a number ior placing orders only. 
Inlormalion is not available at this number. 

1-50G-BZ4-7927 



U.PS.— C.Q.D./Volume prices on request — 
(916) 454-2190 



AfJcrieHrjre Systems 

JOia 

INDUSTRIES' INC- 

45$SAutkjrfl Btvti, r Suite 206, Sacramento, CA 95841 



Thl a One 
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• Get Ram Tough values during 

DODGE PROSPECTOR DAYS! 



The range of savings is 
dramatic , up to $1000 on a 
wide selection of Prospector 
option packages specially 
Created tor these and many 
other S3 tom Tough trucks. 
And they are options most truck 
owners prefer, fat example: 

BAM PICKUPS* SAVE $*000* 

Soled light package— bright 
rear bumper, wheel covers 
and tow-mount minors -30- 
gallon [uefl tank -oil and 
temperature gauges with trip 
odometer— linted glass— 
intermittent wipers— Ram 
hood ornament -AM radio— 
Royal SE decor— air condi- 
tioning. With special Dark 
Brawn metallic twotone paint. 



RAMCHARGEB. SAVE SfiMttt 

Start with convenience 
package— digital clock— ait 
and temperature gauges— 
trip odometer —sunscreen 
glass— bright griHe and hood 
ornament— bright low-mount 
mirrors and wheel coders 
Add Royal S€ decor— front 
bumper guards— AM/ FM 
stereo w/ electronic tuning- 
special Dark Brawn metallic 
two-tone paint— air condi- 
tioning-power door locks 
□nd windows— speed control. 

RAM WAGONS. SAVE $1000* 

Choose the convenience 
package —bright Irani and 
rear bumpers -digital 
election ic clock— 36-gallon 
fuel tank— oil gauge and 
odometer— bright grille and 
quad headlamps with 



halogen high beams— bright 
wheel coven and law-mount 
minors -bumper guards and 
nerf strips— Royal SE decor— 
AM/ FM stereo radio (manual) 
—dir conditioning. With 
special Dark Brown metallic 
two-tone poinl. 

BAM VANS. SAVE $575* 

Choose hl-back bucket seats 
—tinted glass— convenience 
package -36-gal Ion fueE 
lank “lull gauges— bright low- 
mount mirrors, wheel covers, 
front and rear bumpers— 
intermittent wipers— exterl or 
appearance package— AM 
radio. With special Dark 
fkown metallic two- tone pa Ini. 



RAMPAGE SAVE $200*^ ON 
ONLY TRUCK IN AMERICA 
WITH 5-YEAR/ 50,000- MILE 
PROTECTION PLAN: Get 

while side wail tires —light 
package— dual remote 
minors— power steering— AM 
radio— cargo box side rails, 

RAM 50. SAVES WON 
AMERICAS LOWEST-PRICED 
PICKUP" Choose two-tone 
tape— bright step bumper— 
low-mount mirrors -box top 
molding— sliding window- 
clock— wheel trim rings. 
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Arte d tug* or»n 
to TfmndefOi'ds, che An 
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leam. are pack again. 
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June* L Uirig An&c. 
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EDITOR'S 

NOTES 







uSt about any other flight team in the 
how they fly. see page 63. . Neil 
’St person we know who has had a 
at doing windows and floors, but he 
i. Moil's story (page 74) will help you 
ittle robot wheels around the house. 



T he add-on they built 
is called passive so- 
lar. But the word for the 
builders is active, it took 
action to get the room 
(page 91) ready in the 
short lime we had to 
meet our photo dead- 
line. 

We personally would 
not try. nor even recom- 
mend, the flying ankle 



Adding & solar room; A job for circus aerialists? 



Jewett 

and John Dunn Jr. How- 
ever, they found it the 
quickest way to attach a 
fascia board when the normal ground-up approach was blocked by panes of 
glass set at an angle. The solar room is part of this month's 40 page Homo 
Energy Guide. . When the Air Force lost its four-man Thunderbird team in a 
tragic crash in January 1982, there wa$ some speculation whether a new 
performance flight team would be authorized and manned again. Well, the 
Thunderbird s are back — as our cover attests. And they're flying — — - 
F-l 6s that will outperform the aircraft of just about 
air For a look at those daring pilots and 
Shapiro, our electronics editor is the first 
live-in robot. The kit-built Hero-1 balked 
did take on a few night watchman chores, 
decide whether you want the patter of little robot wheels 







The moon has been passing, periodically, between the earth arid the sun for a 
much longer time than humans have been around to observ'd the result— an 
eclipse. But the prospect of a total concealment of the sun still sends hundreds 
of "eclipse watchers" to whatever part of the world it occurs* 

PM joined the chase in June when Science Editor Dennis Eskow went to a 
look at . . well, really, darkness, and to photograph 
Darkness is indeed the result, as the pictures on page 51 
e. It was beastly hot there. Dennis reported in true foreign correspondent 

manner But setting aside heat and 
other distractions. FM photogra- 
phers exposed and processed 35- 
mm Polaroid slides even as the 
eclipse was under way. 

As camera buffs will know, our 
photography is something of a first • 
first instant slides of an eclipse and 
first publication of such pictures. 



Just before the eclipse, astronomer Krys- 
tyna Jaworoswka and FM r s Eskow set up, 
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worth starting, 
it’sworth 
finishing with 
Minwax; 

In one easy step. Wood 
Finish by Minwax stains and 
seals. It penetrates deep into 
fibers to become an integral, 
breathing part of the wood, 
not just a surf ace film. 

For extra durability lop 
with a coat of Polyurethane, 
Antique Oil or any protective 
finish by Minwax. 

Discover the difference 
Minwax quality makes. Send 
for our free 22- page booklet , 
Tips on Wood Finishing. 
Minwax Co.. Inc., Dept .PM, 
Box 995, Clifton ,NJ 07014. 




America’s favorite 
wood finish for 80 years, 

1 Muruj x ts-a cdgulpT nl H-K^^rk . 
piftl JU.mtai L'.vmfilhv 




LETTERS r? 

TO THE EDITOR 



After 40 years: Search for lost P-38s 



In your June '83 Letters column (page 
6). a reader commented on the six P-3S 
fighters and twq B- 1 7 bombers that ran 
oui of fuel and had to belly-land on a 
Greenland icecap during World War 1 1 
He stated that no one has been able to 
recover the planes to this day. 

Your readers might Like to know that 
an expedition is now m Greenland to 
attempt their recovery. The 13-mem- 
ber team, sponsored by Winston tiga- 
rets. Is led by Russell Rajani. an airline 
pilot who located the approximate 
crash site last year. 

The pLanes are believed La he buried 
under 40 feet of snow, [f they ran be 
recovered in reasonably good condi- 
tion — as they were when they landed 
40 years ago — they are estimated to 
be worth more than $250,000 apiece. 

DONALD A YESKE 
NORTH HIGHLANDS. CAUF 

I was very interested in your refer- 
ence to the lost F-3Bs because, you see. 



Helicopter high jinks 

The perilous antics described in Boss 
Perot Jr /s story Around The World By 
Helicopter (page 73. July ’83) suggest 
that the Spirit of Texas should have 
been called the Spirit of Adolescence. 

How many of those hapless sheep in 
Scotland expired after being chased by 
that aerial monster? How many airlin- 
ers had to be diverted in India because 
the boys deliberately attempted Lo fake 
their position reports? If they had been 
Imprisoned in Iran, would they have 
expected the U S. government to start 
a war to get them out? 

You called it an "'aviation milestone/ 1 
1 call it another example of how rich 
kids with expensive toys engaging in 
reckless high jinks can further the 
image of the "ugly American" 
abroad. 

R FREER FREEMAN 
ARLINGTON VA 

We recognize that many readers 
may not approve of everything that 
occurred on the flight, but when a tiny. 
iwo-man helicopter circumnavigates 
the globe in less than 30 days, it's a 
newsworthy accomplishment. 



I was one of those P-38 pilots After one 
of our group attempted a wheeJs-down 
landing and flipped, the rest of us were 
forced to land wheels up. The planes 
were not badly damaged, but. of 
course, could not be flown out. 

We were stranded on the icecap for 
eight days until a dog sled team found 
us and led us out. We had to walk two 
days in 40-mph winds at 40° F below 
zero to reach the east coast of Green- 
land. Four of those P-38 pilots are still 
living — Dallas Webb, Brad McManus, 
Carl Rudder and myself. 3 believe our 
mishap was one? of the largest mass 
crash landings in history. 

ROBERT B. WILSON. MAJ.. USAF (RET ) 
PTNE ARP. 

Thank you hath for your interesting 
sidelights on a little-known incident in 
WWU history. As of press time, there 
has been no word on how the recovery 
attempt is progressing, hut it's expect- 
ed to take all summer 




A slick Job: Mosaic-tiled countertop for a 
home bar made by FM reader Dan Jones- 



Tile looks terrific 

Your article Tile Or laminate Counter- 
top? Hero's How To Do Both (page 
102. Fob. ’63) was a great Inspiration. 
After reading it. 1 built the party bar 
shown in the enclosed photograph 
(above), 

i used mosaic tile and it came out 
looking terrific. It has added immensely 
to the value and appearance of our 
home. Thanks. 

□AN JONES 
INDIANAPOLIS 



'Garageable' vans? 

I enjoyed Mike Lamm's article A Beal 
Family Car The Gamgeable Van (page 
66. June r 33). The concept of a van chat 
drives like a car is exciting, but l do 
have some reservations. 

First. I don’t think a four-cylinder 
engine is adequate for hauling heavy 
loads up sleep grades or for safe pass- 
ing on single-lane back roads I’d like to 
see a six -cylinder engine, at least as an 
option. It would also provide the added 
muscle for such family-car amenities as 
air conditioning and electrically pow- 
ered accessories. 

I'd also like 10 see a different sealing 
arrangement— two additional swivel 
bucket Seats behind the driver and a 
bench that converts to a bed. Detroit is 
getting closer, but still doesn't have it 
all together yet. 

LEWIS C. M ARTIN JR. 
OMAHA, NEB 

What does Lamm mean by "garage- 
able 1 '? He implies that standard vans 
aren't. Maybe out on the West Coast 
they have mini garages, but here in the 
East most garages ftav* 7-foot doors 
that will accept even full-size vans 

HARRY C. W1ERSDORFEH 
HAMBURG N.Y. 

Mike Latrtm was using the term in 
the sense of meaning easily and conve- 
niently gerageable — nor that full-size 
vans won't tk at all. In some garages, 
even those with adequate openings, 
there's not enough clearance to permit 
dosing the doors or walking a round ho 
vehicle once it's inside. 

Down the tube-ing 

In your May 'SS Car Cam Guide (page 
168), you recommended the use of 
Norton's Tygon tubing for replacing 
rubber vacuum hoses in cars. This 
actually represents a misuse of our 
product. 

Tygon tubing should not be used in 
under- hood automotive applications, as 
the high temperatures encountered 
will break down the material, causing it 
to harden, crack and eventually fail. For 
this reason. Norton urges your readers 
not to use Tygon In their cars. 

JAMES D. PISLTLA JR 
NORTON CO 
AKRON, OHIO 
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IHE NEW MGER 



A Powerful .223 Snorting Autoloader 
Expressly Designed lor use with Telescopic Sights 



* A unique P 3 ie-n 1 ed buffer *y«lem ^ushio^s slide recoil to pJOtecI (he scope 
■ Patented Ruger integral scope mourrti accept cne inch R-jger scope rings 

of various tieighta to prbvKte A solid mounting. 

* MbdilteU bolt slop serves as So ejector in wtihCh em^ly cartridges are 
ejected sidewj ys 10 dear the lowest mounltd" scopes 

* Tip-up (elding rear peep sighi. adjuilafrle Tor tfrirvtaga, serves as a scope 
back-up. 

* Vfrntilaltd gian Hbr* hantfgyiifd prelects the shooter’s bantf from barrel 
neai atid fliovi-ng slide 

* American Hirdwopd itoci * with mo*cted spoher-iypa Puffpiaie and polyure- 
thane finish. 

The effect of these changes is to make the Ranch Rifle 
the ideal .223 if you are going to use a telescopic sight. 
Huger one inch mounting rings are included — a real 
performance package! 



Since its introduction, the .223 caliber Huger Mini- 14® rifle 
has achieved widespread acceptance as a rugged, compact 
sporting rifle — a scaled-down version of the U.S. Army 
Gar and action. Now we offer the new Huger Ranch Rifle « as 
an additional model in i he M mi- 14® line. The new Ranch 
Rifle® incorporates an ideal scope mounting system — inte- 
gral scope bases in the receiver accept the proven solid steel 
Huger mounting rings. The hesr mechanical features of the 
Mini-M E rifle have been retained, and some entirely new 
features added to achieve superlative performance: 






Technical Data 



Wifght (Magazi ne E mpty wiltiou t scope or nrvg-sj : fi.8 Lbs Length Overall ■ 3T.7S" 
Harftl btna'th: 10 5 J1 . Rtfflrw: 6 grooms, rioM hind iwisl. one (ufp* in 10". 



parrel Ungtfi: i8 5'\ B*ft+\ Rifling: fcgroovws, right hand iwisl. am 
Trigger Pud: 4 5 LbS . Matlmum FUng* (Approx . T : 3.KW Yds.. Must# Vekw-JSy 
3,300 f PS.. Uuzjla Energy: 1.^30 Fl Um . AmmurH»i?fU Standard U f 

fsi.9 



RUI 3 F* MISteM jml R A\l‘ H RIK 1 I jpe L S , r*pA*rri# Ir^rnu.L 



IS Military or 

Commercial Caliber 223 (S.SfimmJ Cartridge 

uipvi^til KfcO h* Scurm fi u*rr & CGmp«n\ Inc 

WRITE FQfl A FREE COLOR CATALOG OF THE ENTIRE LINE OF FINE ROGER FIREARMS 
SINGLE COPIES OF INSTRUCTION MANUALS FOR ALL MODELS OF RuGER FlRE* RMS ARE 
■v.-A ilAOlE ON R EQU EST - PLEA SE S PECl F ¥ MODEL FOR WHICH TOO RE QUI HE A HMN-U A L 

STURM 9 RUCpER & Company Inc. 

"RNee 

ALL HUGER FIRt AitM5 ARE E1F H-IQ NED AND IdA NUFAd UR Eb I N AuOE R FACTORIES IN THE UNITED STATES O# *M£fll£A 





t- PhJip Mqitii line ll J 63 









Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 



17 mg Ur" 1,1 mg nicoUftB av_ par cigaretse. FTC Report Mar’83 







BILL HARTFORD 



IMPORTS & 
MOTORSPORTS 




Toyota minivan 
in showrooms 
soon 

Next month, you'll have 
a choice of minivans. 

Toyota's SB -in. wheel- 
base Van Wagon is 
joining Chrysler" 5 
garagea hies. the 
Voyager and Cara- 
van Unlik# the fwd 
Chrysler Ccip, vehicles, 
the Van Wagon is rear-wheel 
drive, with the engine sitting behind 
the front axle To find the iwo-Eiier. 
fuel -injected Four just lift the driver's, 
seat. Thai's where the powerplani 
hides. It's a 90-hp unit that delivers 25/ 
31 mpq diy/highway with ihe standard 
five-speed, which is about 1 mpg Jess 
than with the optional overdrive auto- 
malic transmission. 




Lifting driver's sent of minivan provides 
access to the two-liter, 90-hp Four 



So round SO firm, yp htiiy padkable. 
Von VV-tF^mw will start around $9,000. 

We had a chance to put a few miles 
on one of the new vans and found it 
surprisingly roomy quite comfortable 
and quick enough to satisfy most driv- 
ers. It also do us a U-tum in a real tight 
30.2 feet curb to curb. 

Inside, you'll find that the van seats 
seven and the two rear benches come 
out for a maximum cargo capacity of 
150 cu. ft. Base price should be about 
$9,000 and Toyota has targeted an 
availability of about 3.000 vans a 
month for the United States. 

The LE version — -J call it the Luxuri- 
ous Environment — comes with power 
steering, electric door locks and top- 
flight sound system That's no big deal, 
but the list goes on- dual air condition- 
ers, with separate controls front and 
rear, and six-pack-sized ice maker in 
the van's refrigeration system. Twin 
sunroofs top it all oh 



Wheels over Texas 

Yes. eight horses can get you airborne, 
and you though i that was barely 
enough for cutting the grass. This 
Briggs & Stratton-powered off-roader 
from California State University cook 
the Mini- Baja race at the University or 
Texas this year. 

Student racing teams qualified for 
engines donated by B&S, The vehicles 
they built were judged for creative 
design and safety, and tested on a four- 
hour endurance run. For part of the 
run. anyway, the winner's wheels were 
actual iy on the ground. 

to 




Off-roader powered by S-hp Biigg 5 * 
Stratton engine ft ies during Mini- Baja 




Getting to market 

In industry lingo, we at PM are product 
oriented — intent on examining how 
cars and all manner of machines work 
and are used. But what consumers get 
and what price they pay are decided by 
marketing people. 

For example, the two-way electric 
sunroof in die new Audi 5 DOGS appears 
a bit of magic until you know what 
makes it tick; finding out is our kind of 
Fun But. that the sunroof is offered at 
all. and how it's priced ($900!). is a 
marketing decision — a side of business 
we generally ignore. 




Scoopf Fwd Toyota CoroHa (and Chevy? jf, 



However, it's hard to ignore the flap 
over the GM-Toyota plan to build a fwd 
Corolla and market it as a Chevetto 
replacement. The deal needs govern- 
ment approval. Meanwhile, we product 
typos are waiting to see if the little 
Camry-like car will be in the ‘85 Chevy 
lineup. 



Ford Orion 







Ford Orion is &n Escort wHh a trunk. 



Recognize this one? it’s really not new. 
Just a, notchback version of the world's 
best selling car — the Ford Escort, of 
course. The Orion, was just launched in 
Europe, where its big boot (trunk, to us) 
is expected to appeal to ' 'up-mar keF" 
buyers. 

Those marketing people really think 
they have a handle on our car-buying 
habits. Their statistics show that the 
shape of your (car's) behind is an accu- 
rate indication of your age. The older 
you are, the more likely you are to have 
a big trunk. By the way. I still own a 
hatchback. EH 
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Tighten home security. 

Put ears on your lights. 



Now I he sound of your voice turns on 
your lights your television, even your Ja- 
cuzzi. The original AudioLite Wall Switch 
brought you convenience and security 
straight from science fiction. Now the 
AudioLhe Wall Plug gives you total 
portability with even more advanced crime 
deterrence. 

Security that doesn't fall asleep. 

Imagine an intruder prying open your 
door late at night Suddenly bright lights 
come on and tht snarls of a watchdog 
frighten him away But you don’t own a dog. 
You're not even home. The dog (tape re- 



checlL A light sensor automatically re- 
duces sensitivity during noisier daytime 
hours. 

Once activated, lamps or appliances 
remain on for the exact time duration you 
set— anywhere from 7 seconds to 7 min- 
utes. Each new sound triggers the internal 
timer, beginning a new countdown- Lamps 
stay on while you're in a room and go off 
automatically when you leave, slashing 
your energy bilk. (During quiet activities 
tike reading, use the manual On -OR 
swiicJU Of course, sound-emitling ap- 
pliances like radios stay on until you turn 



No- wiring f»c*iwiy 

SJmpJrp-iug Pft* wt\i Inin? 
your wgul-fli wall plug 




On-Off ■witch 1 * 1 * vflu 

apa-al-H lam pi □ rp 

appilonce-j iranuallir 

Hlgh-law diirw'iwruwie-h 
(on sld#] Icr tafivan- 

l*nc# *n*m saving 

Sound-acrlva-ed 
boc!c*+ aparpras 

Hgftlk rodlot, ap-p-n 

p^cb s — any *l*C<rl- 
cal davits uptp 500 
wplli Bar fern ip-ckef is 
upvwl(eh*ij *gr can- 
venMonol ui* 

tlrrwr cantoal (?■ 
iwcandi 14 7-minul* 
CanSrcrtK ara 
liCiiud re prevent 
Nacnpering pnp aetl 
denial changing el 
wrtlngi 



LiBbr fiaihei w*an 
pflyg li*ars a inind 
mafclruj leflUMvity 
matf la Chech eed adits 1 




E nNre uiHP roplacai 
VMM eMitring well 
iWllth. InilalJcFllDn 
iphai only mlp-uhei 



IlgSil laruor raduc*B 
laniitivily d-urlng 
daylime when cendh 
Si gn? ore n(H*l*r 



Ian i iMvIty conffo 
Veu i*l precisely* me 
saund leve-l VMJ **anl 
io rrlgper j-whTch 



Sound tumi an veu t 
lights duRnjnatlcaHv 
danv art dimmer 

■tunings On Off poi* 
lions parmll manual 
eantr*r 



original AudioLite — [he wall switch that 
turns on lights automatically when some- 
one enters a room and turns them off when 
they leave. Cuts energy waste up to 90% in 
halls, bathrooms, closets, garages. Out- 
doors, the AudioLite Switch turns on your 
porch or driveway lights when anyone 
approaches. 

Installation is simple. Use a screw- 
driver to replace your presen! well switch. 
Nine-position dimmer gives you exactly 
the amount of tight you need and ex- 
tends bulb life up to IS times. (Same timer, 
sensitivity controls as AudioLite Plug.) 
Works with up to 30Q watts and an 3- way 
installations- 

Proven solid-state reliability of the 
AudioLite Wall Switch now available in 
the Plug. UL approved. One year warranty 

Try ois* s or order a eat 

A single AudioLite Plug (#M$M752) 
or Wall Switch (# MSMSB2) is $34. But as 
soon as you try one, you’ll think of many 
more places you can use them. Thar s why 
there's a special price of $99 for a set of 
four. You can order 4 AudioLite Plugs 

4 Switches (#MSM£53)or2 of 
each (#MSM793 )l Order on trial — you 
must be satisfied or return your order 
within 30 days for a prompl refund. 

Call for your set. Experience the 
magic and security of a home that re- 
sponds to sound — with light. 

ORDER TOLL FREE. 



corded) and the lights were turned on by 
an ingenious sound- activated switch. 

Use the AudioLite Plug anywhere— 
you just plug it into any AC outlet Then 
plug a lamp or any appliance (up to 300 
watts) into its top socket (the bottom 
socket is not sound-activated, allowing 
conventional use)L 

You set precisely the fondness of 
sound ihat triggers the unit — anything 
from a whisper to a loud command— so 
tamps only him on when you want them to. 
Built-in indicator light flashes when unit 
"hears" a sound, making sensitivity easy to 



them ofL Foi even more energy savings, 
AudioLite Plug has a two-position dimmer 
for your tamps. 

Now year home awaits your command. 

The versatile AwdioPiug will be a con- 
stant source of arnaaemem. In the kitchen, 
a simple “good morning* turns on your cof- 
fee maker- In (he living room, the sound of 
your slippered footsteps turns on lamps 
and soothing music. Your home is sale too. 
No more groping for a lamp in the dark, or 
risking injuries on dark stairs. 

The original light switch with ears. 

For wired-in convenience there's the 



For fastest delivery credit card 
holders may call our roll free lines. 
Please have the product number ready 
Or send your check, adding delivery 
charge (2.90 for one, 4.50 for four). Calif, 
residents add 6% tax. 

800 344-4444 

Overeeas'Ganadiafi (4J5) 344-4444 

TIE SHARPER IMAGE 

106 Jackson Steer Depl S255 
San Francisco. GA 51 1 1 1 

■I rTy. 1 SlMipts D :m .v 
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Little bitty bits 

You might not think of storing unpor- 
Tam information in a hole — but that's 
just what researchers at Cornell Uni- 
versity ane doing. They using 
something called "spectral holes" and 
storing up to 1.000 times more data 
than it's possible to store on a conven- 
tional laser disk. 

Today's laser disk stores information 
in the form of spots burned in on the 
disk's surface by the recording laser. A 
laser beam can only be focused so thin- 
ly, so thus far it has been possible to 
store only 10,000,000 bits of informa- 



tion in a square centimeter (a surpris- 
ing figure in. itself). 

Bui now the Cornell group has found 
that they can tune their lasers to differ- 
ent frequencies. The tunnd laser beam?; 
can be used to change the electrical 
state of special molecules rather than 
destroying them. 

Once the molecules have changed 
state, when again hit. with light at the 
frequency they were layered they 
vibrate. They will do so only for the fre- 
quencies they have been tuned for. and 
a molecule may have up to 1.000 fre- 



quencies it will respond to. But to all 
other frequencies it is a “spectral hole' ' 
and will not respond, 

This effect means that one laser- 
sized spot can now hold up to 1.000 
different bits of information. Suddenly, 
we are no longer talking about 
10.000,000 bits per square centimeter, 
but rather a truly mind -boggling figure 
of lOO.CXKl.ODO ODO bits in that same 
square centimeter. 

Right now. the ‘"spectral hole" stor- 
age is purely research. But it seems to 
hold, absolutely immense promise for 
future developments. Information is 
more portable than ever before. 




many areas of the nation to students 
wanting to learn about programming 
and how computers work. For many of 
t ho students, this was their first intro- 
duction to computing. 

More and more public school sys- 
tems are making computers available 
to their own students. And. legislation 
in Congress may someday make com- 
puters as visible as the blackboard 
throughout the nation's school system. 
But right now. there are many more 
students eager to learn computers than 



there are schools with the facilities to 
teach them. 

For many people, places such as 
Computer U- may be the solution Ses- 
sions will be continuing throughout the 
first weeks of September, so there may 
still be places available. Or. if not. plans 
may be made for next year. 

Give the folks at the U, a call at {£03) 
S 7 1-61 65 or you can write directly to 
the Computer Educational Institute. 
SSI Hanford Turnpike. Vernon. Corn 

06066, m 



Portable player 



Mister Disc (above) is a partabla, fc«ft<?ry- 
operated turntebio Complete with heed- 
phontiSj it igts you take LPs along. 



The field of portable audio becomes 
bigger every day as more and more 
people put on their lightweight ear- 
phones and begin to live choir life to the 
beat of a different drummer (or saxo- 
phonist). Latest is Mister Disc from 
Audto-Technica, which allows you to 
take records, rather than tapes, into the 
great outdoors. 

However, he careful. Mister Disc. 
like any turntable, must be set on a rel- 
atively fiat surface. 



1TWBME5PON 
■ \u STATION 



reiETOT system 



PHONE 

JACK 



VIDEOTEX SYSTEM 



Computer U. teaches kids 

This summer marked the beginning of 
a new educational experience for stu- 
dents from the ages of 6-1 7 Hundreds 
of kids settled in for a camp experience 
with computers. 

Using the Apple [Eg, the people at 
Computer U. made five-day sessions 
available (at S95 per week) throughout 



Information Via TV 

ratoctijrE flfld videotex are both ways zu 
bring computer databases into a home 
on a TV r but they're quite different in 
concept. T&letejct fs’howu above) broad- 
casts signals piggyback atop usual TV 
fare and is one-way. Videotex operates 
via phone lines or two-way TV cabte. 
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Specifications: HMR-20C 
GAIN -45 db 
Frequency - 2.1 -2,6 GHz 
Dl$H SIZE - 20 full parabolic 
TUNING -35 Ihru 7$ Mhz 



Suggested retail price - $325 
Now as low m $165 

SELECT MARKETING, INC. 
Dealer inquiries Welcome 



NOW! 
COMMERCIAL-FREE 
TV IN YOUR HOME 
24 HOURS A DAY. 

Now in your own home you can receive the highest quality, most 
popular microwave receiver system m l ha country . . Tor only 
$165 DO 

You can watch 24-hour -per day monies, special sporting events and 
lots more, all on Ihe TV set you are currently using! 

it lakes just minutes to Install and then you can sit back, relax and 
enjoy all l he great 24-hour programming monlh after month lor free. 

STATE-OF-THE-ART EQUIPMENT 

This powerful HMR-20C microwave receiver system is designed to be 
i listened within sixly mites- of the microwave transmission station in 
your area (unobstructed NnB-of-sight) and comes compete Wrth all 
the hardware 60 FEET OF COAXIAL CABLE, CABLE ADAPTORS, 
ROWER SUPPLY TUNER* INSTALLATION INSTRUCTIONS. 

We also offer our newest and most powerful antenna, the HMR-2BC 
with 40% more power for the sftarpesl picture possible and the 
longest signal distance . only 5220 complete including shipping and 
handling 

Both of these great antennas are tuneable through 44 frequencies, 
providing you with the greatest selection oi programming available. 

NO RfSK GUARANTEE 

Both units carry a 6- monlh limited warranty On defects in material 
or workmanship * If you are unhappy with your unit for any reason, 
ju&l mail it batk wilhin 30 days and receive your refund, no questions 
asked. 

-All uririi Tsiuinta tot und Ihat are not detach vtibjKi io <n 15% r&sh>e*;irtfl charge 



SPECIAL LIMITED OFFER 
For a limited lime only* you can receive, ABSOLUTELY 
FREE, a beautiful LCD 5-functiOn digital watch wllh a lea I 
eating and lighted read-out. This watch it duitproof and fit a 
52S.S5 value. Only one welch per family, please. Hemember, a 
value Ilka this can't Iasi Long, an place your orders today. Slock 
Is limited to quantity on hand. 



YOU'VE GOT NOTHING TO LOSE. 

Call today — our lines are open 24 hours a day, seven days a week. 

Our operators an? waning right now So take your order 
GALL TOLL-FREE for outers only F6r Au|rrartZ8d 

Nationwide, coll' 1 -800-854-0561 Ext, 806 TV Race [31 ion Only 
in California, Alaska and Hawaii, call: 1-714-953" 8168 

For m format ion only, call. (2t3f 95-6-5508 any time Monday thru 
Friday B am lo e pm Pacific Daylight Tim* 



Complete and m&lF So: 

SELECT MARKETING. INC. 

P-Q. Bax 833 
Corona. CA 91720 

We accept VISA or Mastercard or money Order 
(allow two weeks for processing). If you prefer, 
personal checks are accepted fallow 4-6 weeks 
for processing). 



NAME 



ADDRESS 
CITY 



STATE . 



.ZIP , 



QTY 


UNIT 


□eserifllion 


COST 


TOTAL ! 




HWP-20C 


Cbi«ptelp Unn 


51 WOO 






HMR-2BC 


CtfmpteM Uriii 


I220 00 





PHONE, am 

Please check one, 

□ Visa 

□ MasterCard 



pm 



signature Reoyiflfco 



EXP DATE 



CaHlomm residents, fltfd 6' ?% Sale-s Ta*. 

TOTAL. 






D Monty Order (AMOUNT ENCLOSED) 



R em em her, N O S H I P PING O H HAN DUNG CHARGE □ Personal Check (AMO UNT ENCLOSED) 



RAY HILL 



ALL 

OUTDOORS 




Handiest flashlight you'll ever own 



Several years ago, I was ruddy awak- 
ened by an angry man who poked a 
shotgun into my tent and told me I was 
camping on private land. N'ever one to 
argue with an irate man holding a 
weapon, I packed up my tent and 
walked about two miles to an area 
where I knew it was okay to camp 



There was no moon, and by the time 
E got there rain had started falling. Ever 
try to pitch a tent in the rain when you 
can't even see your feet? 

Boy. could [ have used StarDriver 
StarDriver is a waterproof flashlight 
that weighs only six ounces. An option- 
al headband lets you wear it around 
your head. Wherever your eyes look, 
that '5 where StarDriver's light points. 
It's groat for pitching a tent, gathering 
wood, or doing any of the other things 
you may need to do during darkness 
in the woods. 

In fact, StarDriver works well for 
any job in which you need three 
hands — one for the flashlight and two 
for the work, it's so handy, I don’t 
know how [ used to get along without 
it. 

StarDriver costs $19-95. and the 
headband is $4.95. 

It’s sold by Early Winters Ltd.. 110 
Prefontatne Place S. a Seattle. Wash. 
98104-9977. 




SiarDrivec ip gr&at for pitching a tent af 
night . Its body is msdd of L&xun, so $v$n 
dropping it on a rook won't damage ii. 



Scaled-down offshore racer 

Been lying awake nights wishing you 
had a scaled-down version of the 
world's fastest offshore racing boat? 
Even if you haven't, you might still be 
Interested in this 170-poun:d (without 
motor) Cougar Cub. The 1 0-foot fiber- 
glass boat is a math mati cal reduction of 
Cougar's 3 8 -foot offshore racing boat, 
which at press time was the world's 
fastest offshore racing boat. 

The little Cub doesn’t have those cre- 
dentials. of course. But it does plane 
easily with an outboard in the l&-if> 



25-hp range. Standard, equipment in- 
cludes upholstery, lift rings, rack-and- 
p inion steering, rigging block, drain 
plugs and a vinyl rub rail. The price is 
$1,795 (minus engine and. throttle con- 
trols). 

Early buyers of the boat Include tint- 
ed offshore racing personalities Bemie 
Little of m chefob light fame and Peter 
Aitken of Black Duck. 

For the name of the dealer nearest 
you, write Cougar Marine Inc. Z34Q 
Northeast 1 88th St., North Miami 
Beach, Fla. 33189. 




You c & ft play like an offshore racer with Cougar’s Untie Cub. Its smaU size and 
shape allow it to plane quite easily. It can cany two passengers comfortably. 



Hot Pockits 




Each Hot Pockits pad is perforated and 
can be separated into two smell pods, so 
yd li con stick one In each pocket. 



Here's an interesting item for wanning 
your hands when they get cold out- 
doors. Ft's called Hot Pockits. Basically, 
Hot Pockits is a small, throwaway heat- 
ing pad. To use it. you remove it from 
an airtight bag and squeeze it several 
times. This mixes its ingredients to- 
gether (primarily cellulose and activat- 
ed charcoal). The resulting oxidation 
process gives off heat (277 B.T.U.s} for 
several hours. 

Each Hot Pockit is perforated and can 
be separated to make two small heat/ 
mg pads — -one for each hand. Hot 
Pockits are S3 each, or four for $10. 
You can order them from HBC Enter- 
prises. 98 Lakewood Drive, Congers. 
N.Y. 10920, 

Windsurfing record set 

There are easier ways to get from the 
Bahamas to Florida than on a sailboard 
But Mickey Kerbel wasn't looking for an 
easy way. On April 30. at 7: 00 am. 
Kerbel stepped onto hts board at the 
Cat Cay Club in the Bahamas and head- 
ed for Key Biscayne, 50 miles west. 

Unfortunately, a 15-knot wind was 
blowing out of the east, which made 
the entire trip downwind 

By 2:00 p.m., sailing on reaches, Ken 
bel had covered about 60 miles but had 
progressed only 20 miles toward Key 
Biscayne. Determined to make the 
crossing. Kerbel began sailing directly 
downwind, which, on a sailboard, 
requires a tot of muscle. 

At 8:00 pm. Kerbel sighted land. 
And two hours later he stepped ashore 
at Key Biscayne — 'the owner of a new 
world record Whai does Kerbel do for 
a living? He owns a windsurfing shop, 
naturally. FN 
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0^0 can iff Lyp cal 'bargain pamE 



Who said all 
spray paints were created equal? 




phsti-koie 

We go farther. We last longer. 



If you’re from the Til believe it when 
I see it’ school, you just saw it. Plasti- 
Kote brand spray paint simply goes 
farther, lasts longer than the so-called 
bargain paints. ' 

You get more coverage, and a 
tougher, longer-lasting finish with all 
Plasti-Kote paints. It stands to reason. 
We’re the leader in automotive spray 
paints, where second-best finishes 
don’t count. 

Let’s face it. The best part of paint- 
ing is getting done. Get done faster, 
better, and stay done longer with 
Plasti-Kote. We make good 
paint. And that’s the real 
bargain. 



Left, no bargain in 
hiding power. 

Right, Piasti-Kote 
makes painting jobs 
disappear a lot faster. 



Left, no bargain in 
durability. 

Right.PlasthKote’s 
beautiful finish 
stands up to 
a lot more. 







STEVE TOTH 



APPLIANCE 

CLINIC 



Lazy dishwasher 



14ft? have a Signature five-cycle \ rwo- 
iovfihwash cSshvva'i'her, model No. 
UC096633A. Wow had it For three 
years and it hasn't been used very 
often The trouble is that it stops at 
rinse and stays there until we change k 
£ y hand- We'd appreciate any h elp you 
can give us.^Vincent Belleito Jr.. 
Rich wood, W Va 

Sounds as if the timer is causing your 
problem. There may be a worn cam or 
possibly a defective switch contact 
inside the timer. If you want to repair 
the dishwasher yourself, order timer 
pan No. S4 12,101 from any Montgom- 
ery Ward service center nEar you. The 



approximate cost of the timer is S72. 

To Install the timer, unplug the dish- 
washer from its electrical source. Pull 
the timer knob off the front of the dish- 
washer Then open the door. 

Next remove the six Phillips- bead 
screws which hold the front panel to 
the inner door panel Take off the front 
door panel Now remove the four Phil- 
lips-head screws across the top of ihe 
door which hold the trim handle in 
place. Before attempting to remove the 
handle, pull off the two plastic end caps 
on either side of the handle Roll off the 
handle toward yourself. 

Once the handle is removed, the con- 



Pump from vacuum cleaner 

I have been doing some repair work on 
appliances in my spare lime i need 
specialized tools lo work cm refrigera- 
tion systems. I have a gauge set 
already but now l need a vacuum 
pump, an item that is too expensive for 
a few casual jobs. Could you advise 
whether I can convert an old vacuum 
cleaner by using its motor to make a 
vacuum pump, or are there other appli- 
ances which can be? used? — James 

Wong. Terrace . B. C. 

The only thing 1 know of that will 
pump any kind of an adequate vacuum 
For a refrigeration system is a rotary 
vane vacuum pump intended for that 
purpose. If you need to use a vacuum 
pump only on Occasion, look for a rental 
Source in the classified directory under 
"Tools- Renting." 

Flaky cubes 

I have a Whirlpool refrigerator model 
No. EOT- WINK ARO. serial No. 

S72 13 774 7 Ever since l bought the 
re frigerator in W77. the ice maker has 
been putting small black flakes about 
the size of ground pepper into the 
cubes Is there an y way I can repair dr is 
permanently? — J.N, CumbeL Canton, 
lit. 

It sounds like you need a mold kit 
Installed in your ice maker This is the 
assembly which contains The heater 
and the 12 slots where the water 
comes In. Apparently, the coaling on 

r* 





To remove the ice maker, loosen the top 
two screws and rotate tiia clips upward. 
Nm r remove the bottom strew and 

tractor then unplug the power cord. 

the mold has broken down and the 
metal underneath it is linking off. 

My suggestion is to remove the ice 
maker. To do so. loosen the top two 
screws which hold the ice maker to the 
freezer liner, then rotate the clips up. 
Remove ihe bottom screw and bracket. 
Unplug the ice maker power cord from 
its socket. Take it to any Whirlpool 
authorized repair center and request 




trol panel can drop down The rimer 
will then be exposed, along with the 
selector switch Remove the tliree 
screws which hold The timer bracket to 
the main control panel. With these 
screws removed, you can got at two 
other screws which hold the timer 
bracket to the timer. 

Next, take the wires off of the spade 
terminals on the older timer. Install 
them on the new timer, one wire at a 
time. The terminals on the back of the 
timer are entor-roded so they will cor- 
respond to the colors of the wires in the 
harness. Once the new timer is wired 
properly, you can reverse the disas- 
sembly procedure to put the dishwash- 
er back in order. 



that the mold be replaced The part for 
the mold kit is No. 833702. and it costs 
about 330 plus labor lo install. 

Flooded dishwasher 

1 have a Montgomery Ward dishwash- 
er. model UCO 929A. serial No. SBB 
52330. The dishwasher goes through 
all of the cycles except the last one. 
j 1 paving the washer full of water I 
installed a now timer . — Robert C Wal- 
ton. Wheat Ridge. Colo 

Check for a partially clogged or 
restricted drain hose. Perhaps all of the 
water isn't leaving the tub fast enough 
during each drain cycle. To check the 
drain, first disconnect the electrical 
power to the machine (turn off the cir- 
cuit breaker) Next take off the lower 
service panel by removing the two 
screws at the bottom comers. Lift the 
panel to disengage it from the tub 
bracket. Now pull off the panel. 

Locale the motor and pump assem- 
bly. Unscrew the clamp which holds 
the drain hose to the pump housing. 

Remove the hose and try blowing 
Through it. If there is blockage you will 
have to disconnect the hose at the oth- 
er end and clear the restriction with a 
coat hanger or □ piece of wire W 



if pou bave a problem +vjeJi any appliance, send imir 
-tliraUan, aiaitg with iheeHaitl and aerial riuJEtbar*. Eu 
Ap^fj.tniTa Clfplc. Popular Mt'r.hjnjivv 224 Wtfrf 57fch 
* . New Vwfe. fY Y J 0019 Soft y. tntf (Ww r.inr»t 
in? answered i/vdi ^dually Ptoiatanw of wid* r pnor&si 
vnli bo cb at maned lift rbua lui'uJ-nri 
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At last- 




Presenting Ihe space-saving, money- 
saving Shopsmith® MARK V, me multi- 
purpose tool that gives you a complete 
home workshop in a single compact unit! 

Useless space, get the five 
tools you need most 

In no more space than a 
bicycle takes, the MARK V 
gives you [he five power 
tools you need most 

it's a table saw, drill press, 
horizontal boring machine, 
lathe and disc sander — all 
in one economical package 
The MARK V costs much 
less than you'd spend on 
these five individual tools, 

And you can actually do 
more with the MARK V! 

Precision^ built in 
so your projects 
turn out right 

The MARK V lets you 
"share" features between 
tools lo make them all 
more productive... more precise. 

I n fact, because most of Ihe con 
trol you need for precision 
woodworking is built right 
into the MARK V, you should 
enjoy more successful projects. 

And less wasled time and 
materials. 

One motor, one stand.,, 
lots of ways to expand 

You'll save valuable workshop 
space with the MARK V thanks to all 
five tools sharing the same motor and 
stand, But that’s just the beginning. 

As your skills and needs grow, 
you can add more Shopsmith tools 
and accessories to your basic unit 
— with everything still running off 
the MARK V motor. Much cheaper than 
adding separate tools! 



Send for 



r jour FREE Power 
tool Guide today... 

To make your decision easier, 
we ll send you "How to 
Determine Your Best Power 
Tool Buy" - FREE! This fact- 
filled guide can help you find the 
right tools for your needs, 
abilities and budget 

..and well include the 
facts on the MARK V, too! 

We’ll also send you a complete 
MARKV Information Kit with all of 
the details of this money, space 
and time-saving machine. You'll 
learn the facts on Shops mith's 
exclusive Gold Medal Buyer 
Protection Plan. We'll even tefl 
you how you can try the 
MARK V for 30 days risk free! 



Inc 1903 






Address 



Shopsmith Inc, 

T he ktarre Wo* kiftop Company 
Oryvw 

VarvSaha, DfrodOT? 



this coupon in today! 
Forfastest service, CALL: 1‘800'22&4S00 

(In Nebraska, 1-800-642-8778) 

■Shopsmith ts the rsgistaed trademark d Shopsmilh, lr>c 

O YES! I want you to send me a FRtE copy oi u Howto ^ 
□elermi ne You* Besl Powfif Tool Buy." 1 would also like you to 
send mi? an Intormal^n Kil qn the ShnpSmith MARK V, 
including Ihe detail* q! Shqpsmith's exclusive Gold Medal 
Buyer Protection Plan and Ihe 30-day Rl S K-F RE E TRIAL i 
undoratand I am under no odtigaiion 



Slate Zip 

Send to: Shopsmith. IfMX Da* 3 &if 

The Home Workshop Company 
750 Genler Drive. Vandal n Ohio *5377 



you can own a 
complete home workshop 
that won’t completely 
fin up your home. 




MORT SCHULTZ 



CAR 

CUNIC 




Clear water needed in Clearwater 



/'v» been using a TQQ percent concen- 
tration of Preston® It ethylene glycol 
antifreeze in my 1978 Chevrolet Nova 
BSO-cu.-in. engine. Someone told me 1 
shouldn't be doing this, but ire coufdn'r 
explain why. Have 1 damaged my 
engine ? — H,A Watson* Clearwater. 
Fie. 

Perhaps. Ethylene glycol needs 
water to reach a chermiral balance that 
provides maximum corrosion protec- 
tion, Straight doses may have allowed 
corrosion to gain a beachhead m the 
cooling system. 

There are other factors — boiling 
point, for one. The boiling point for 100 
percent ethylene glycol is about 1 SO 0 F . 
while the boiling point of a 50/50 



One story- two sides 

My 1976 Volkswagen bus has devel- 
oped a malfunction in the fuel-injection 
control unit. The owner's manual 
doesn't provide a wiring diagram. I 
called VW consumer service in San 
Antonio, Tex., and was informed that 
they won't supply the information l 
want — and that this electronic control 
unit can be repaired only try Robert 
Bosch. 

1 then called Bosch in Broadview \ Hi. 
The technical representative flatly re- 
fused to supply a diagram and also said 
that Bosch wouldn't supply repair 
parts :. Now, my only course of action is 
to exchange the entire unit for a rebuilt 
one which will cost me approximately 
$200. 

1 have the electronics expertise to 
repast this tifirr if I can get the wiring 
diagram. This policy of VW and Bosch 
is grossly unfair and a rip-off. 1 gums 
Tm stuck and will have to pay $200 for 
what could turn out to be something as 
cheap as a 39# transistor, — Meri F. 
Reed. Georgetown , Tex, 

VW says it's all up to Bosch. Accord- 
ing to a spokesman, VW technicians 
are automobile mechanics and nol 
electrical experts. Faulty electronic 
control units brought to VW dealers are 
replaced with rebuilt units, and the bad 
units are then delivered to Fjosch to be 
overhauled. 

As for Bosch's explanation, a spokes - 



mixture of ethylene glycol and water in 
a cooling system under 14 pounds of 
pressure is about 250* F In other 
words, you may be running your Che- 
vy's engine at or close to the point of 
cooling- system boilover because you 
have been using 100 percent ethylene 
glycol. 

Another reason for not using 1Q0 
percent ethylene glycol is that maxi- 
mum freezing protection (about 50^ F 
below zero) is attained at a concentra- 
tion of about 60 percent ethylene gly- 
col and 40 percent water. Using more 
ethylene glycol will not reduce the 
freezing point further, So why spend 
money for more of a product that you 
don't need? 



man told me that wiring diagrams and 
repair parts are not supplied because of 
liability. The company fears that if you 
make an error in repairing the unit, it 
could lead to engine failure, fire or an 
accident. And Bosch, by appearing to 
condone do-it-yourself repair by sup- 
plying wiring diagrams and replace- 
ment pans, would be open to a lawsuit. 

bi We can't stop someone from re- 
building a unit, bin we won't be a party 
to it," the Bosch spokesman sald- 



Octane shootout 

Since the oil companies eliminated 93 
R fuel in my area, I've been using 

91 R+Nf/2in the 305-cu. -in. V8 engine 
of my 1978 Chevrolet Malibu (60.000 
mites). Bur a knock has developed 

The owner s manual states that the 
engine should perform properly on 91 
research octane fuel, which corre- 
sponds roughly to 87 F-hM/3, so the 
engine is gertzng much more than 
called for. The knock occurs primarily 
when the car is driven up steep hills 
The dealer has struck our in efforts to 
eliminate the problem. Do you have 
any suggestions ? — Theodore J. Gerk- 
en, Ghent. N.Y. 

[f the manual says 87 R +M/2 is suit- 
able and the engine knocks on 91 R +M/ 
2. it's possible that a mechanical defect 
or oui.-of-spec condition exists. For 
instance, spark knock can result from 
the accumulation of carbon on the pis- 
ton and combustion chamber Before 
you try anything else, use GM top 
engine cleaner in the engine, following 
the directions on the can. 

If that doesn't solve the problem, the 
knock could be the result of over- 
advanced ignition timing, high engine 
temperature, hot spots in the combus- 
tion chambers or on the sparkplugs^ 
excessively lean fuel mix in one or 
more cylinders, excessive cylinder 

{Ptease turn to page 22} 



I PM CAR CARE- 




'Greets ion' formula 

Whenever you replace 3 control module in a GM HE1 
(High Energy Ignition) distributor you should grease 
its backside. IF you don’t, corrosion -can form on the 
module and cause an ignitidft-indijced problem. 

You shouldn't use jus! any grease. It has to be an 
elearical-condijaive lubricant. You can 
buy such lubricants at a stare that sells 
electronics supplies. General Motors rec- 
ommends that you use Q£ Dielectric 
Heal Transfer Compound G&42, Dow 
Coming Heat Sink Compound 341 or 
Dow Coming 5 Compound. 

Apply the grease to the metal face on 
which the module rests and to the base 
Of thB distributor Where the module is 
secured. This bid vice applies when 
you're installing a new module or if 
you're replacing a module foUowing a 
repair, 
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Whal e*i&|ifig oil filTe-r could do selected Tor auiO‘ 
mobiles of such valuable technological stature? 

Incredrbly many million-dollar eEperFmeriSs 
are guarded by a Motorcraft FL t A lilter nghE 
oil tee shelf Engineered te ouiperfarmaJi 
leading filters, she FL-1 As unique si* slot base 
accommodates cut (low rushes to nine 
gallons per minute And an exclusive filler 
destgn incorporating a pleated filter 
etemem i* blended wi!h tough 



man-made fiber A superior male rial not loundl 
m cheaply made oil iilters The result 
Mol ore rati FL 1 A lasts longer and Paps more 
abrasives lhan any Giber leading filter. So which 
would appear I ho beiEer choice lo protec E your 
car r f The Motorcf all tirter proven in million- 
dollar experiments? Or one proven 1u 1 rap Jess 
din for a Shorter period or lime 0 MolOrorafl 
Quality pans tot all makes ol cars 
Gel il together buckle up 








i 
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CAB CLINIC 

fCpp?iniierf fromj>df}o 20} 

pressure, or a faulty emission control 
device. 

Stan by testing for an inoperative 
EGR valve and stuck or malfunctioning 
thermostatic atr cleaner air- intake 
damper donr, either of which can cause 
spark knock. 

if both of these devices are in proper 
working order, check for excessive 
engine temperature . If' you find the 
engine is operating at a temperature 
above the recommended range, clean 
and flush the cooling system and make 
sure the thermostat is operating prop- 
erly. 

Have a mechanic check for lean fuel 
mixture and vacuum teaks by checking 
HC emissions with the vehicle operat- 
ing under load. He should watch for the 
intermittent spikes of HC Thai indicate 
lean misfire. White, blistered plugs also 
may mean an excessively lean mix- 
ture. 

If the knock continues and the initial 
ignition timing is adjusted to the manu- 
facturers specificaiion. check vacuum 
and centrifugal advance curves with a 
timing meter or an adjustable timing 
light If timing is at the correct specifi- 
cations at all engine speeds, retard the 
initial timing 




You can safely retard timing a total 
oF 6° from specification sT necessary. 
But if you exceed that, there’s danger 
of the exhaust valves getting loo hot 
Any timing retard wiU cause a loss of 
fuel economy and engine performance. 
Be sure to readjust curb and fast idling 
speeds if you change liming. 

If knock persists, you might want to 
try installing sparkplugs that are one 
range colder than those recommended 
by the auto manufacturer. However, 



the colder plugs may cause driveability 
problems. 

If all of the checks ! have suggested 
faii to reveal tbo source of the spark 
knock, it’s probably caused by exces- 
sive cylinder pressure Excessive cylin- 
der pressure is sometimes the result of 
mismatched or improperly machined 
engine components. Servicing warped 
cylinder heads (following head gasket 
failure) can also raise the cylinder pres- 
sure above specified levels. 



Heat exchangers 

It sms that some Saturday mecharuca are confused over 
wh-yn to switch to sparkplugs that are colder and when to 
switch to plugs that are hotter than those racammendAd hy 
the vehicle manufacturer. Hotter plugs transfer heat more 
slowly and operate at a higher temperature. 

They can help prevent sparkplugs from fouling g 

if must of your driving involves Idling the 

engine and operating in stopand-go . . 

traffic . colder plugs transfer heat more 

rapidly and operate at a cooler temper* --^jK§S HERB 

ature- They can hdp prevent sparkplug , Bj Mfgyj 

overheating that leads to preigruiion In 

a vehicle that’s driven continuously at 

high speeds. 

Usually, switching to sparkplugs \\M * i 

that are on& step hotter or colder than ^ 

Lh# plugs recommended by the car- 
maker is sufficient, PJugs that ora too 
hut or tod cold will result in proignJtion 
or fouling, iwperti^fv- EKST"* 7 
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If you're left with a spark knock prob- 
lem that you can't solve, you can 
increase ihe octane of gas by adding an 
octane extender (booster). These ex- 
tenders ano alcohol 'based additives. Ail 
you have to do is pour the octane 
extender into the gas tank in a quantity 
not to exceed 10 percent of the fuel 
tank capacity, 

For example, you can use up to 1 gal- 
lon of octane Extender in 10 gallons of 
gas. This will increase the octane value 
of the gas by approximately three 
points. 

Crying for attention 

I haw a 1981 Plymouth Reliant that 
has a four-speed manual transmission. 
I bought the car new after the 1982 
models hit the market A week after £ 
took delivery, the transaxle started 
making a howling noise at 55 mph 
There 1 s also a whine in all gears at low- 
er speeds. 

The dealer says these noises are nor- 
mal for a ffont-wheel^dhve car. The 
car's been driven only 6.000 miles 
What do you think l should do ? — Joe 
N. Baum, Fort Lauderdale. Fla. 

Howling and whining normal? Nuts 
to that. Have a dealer check alignment 
of the engine and iransaxle. The 
assembly should be centered in the 
right and left mounts If at isn't the 



engine- transaxle assembly needs to be 
shifted. 

Also, look to see if the antirdl smut 
brackets are attached properly, espe- 
cially the one on the front cross mem- 
ber. In 1981 models, in pardcular. 
some brackets were weeded on an 
angle, causing the strut which looks 
Like a Little shock absorber, to ground 
out and produce an rpm -related dron- 
ing noise. If the antiroll sErut bracket 
isn't straight, you should have it 
straightened. 

if engine- Lransaxle alignment and 
androlt strut brackets are okay, then 
the transaxle should be disassembled. 
Since you’re on record as having com- 
plained about the problem from almost 
the first day of purchase, work should 
be covered under the terms of the war- 
ranty even if the 1 2 months or 1 2,000- 
mile period has lapsed. 

If the dealer isn't cooperative, you 
should call Chrysler Corp customer 
service in Orlando, Fla. The telephone 
number is printed in your Reliant's 
owner" s manual. IM 



DO YOU HAVE A CAR PROBLEM? 

Just aik Mon j&our j< Send your mwstion to the 
Car Clinic, fripufar Mechanics. 224 (Vest 5?th Sr 
iVeiv Vyrt W Y ] txn § Whiitr ietcen cannot be an- 
swwnwf rrwJiYTCfuaWp pn^e/rtii flur of genera* 

interest wit} be dwnjsuwd in the 



SERVICE TIPS 

■ A 1983 Omni or Horizon with a L?- 
liter engine end air conditioning has a 
gold-colored relay on i he left shock 
absorber tower that's supposed to en- 
gage the compressor for b to 10 seconds 
after you turn off the ignition. This puts a 
tcsad on the angina to stop It from ijasol- 
tng (running on). It Beams. that same Wir- 
ing connecitDos got turned around dur- 
ing production, and this is keeping relays 
In thosn cars from doing their job. If your 
car is running on, ask your dealer to 
chock the relay wiring arrangement &$ 
spelled out In technical service bulletin 
(TSBJ 24-01 -83. 

■ Lack of a 1-2 upshift when accelerat- 
ing a, 1901-83 Ford Escort or Mercury 
Lynx with automaTic transmission may 
mean that the transmission needs new 
■shift and modulator valves. These two 
valves are oomained in a kit — Ford part 
No. E2F2-7F417-A for 1SB1-B2 mod- 
els and No. E3FZ-7F417-A for I9B3 
models. 

■ The alternator ground wine on 1901 
83 Chevy Chovattes and Fomiec IDQOs 
can break because of constant vibtmion- 
indueed bending. You should secure the 
wirt with a plastic dip (pan No. 
8900116). Attach the clip to the empty 
hale that is located between the 2 and 3 
o'clock positions on the alternator- end 
plate. 
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Inaugurating 'flic I-mnklm Mini's 
I li st series o| precision die-cnsl models 




FRANKLIN MINT /^PRECISION MODELS 

IfcfeTfltjmtn isEJLiiiXcKHyt 1 aa'iprfcii'w npja- 



Sho^n smaller rhan actual si,’.*. appro* imiiiely 



Created under the direction of 
America's most renowned automotive designer. 

Conceived, engineered and built 
to a new standard in automotive scale models. 



GORDON M. BVEHRKJ. 
/Vvijf/Tf r tjf ihr ir irfH ditty 
Coni SIO. fkf {}tir*rnbty£ J. 
ihe Auburn Speedster and. 
Him-, Director of Frufiliin 
Mint Pttrf&m Mftdirt t. '/ 
n dj L-rtfl i-inced that nutdeh 
cmtid deliver mate —in 
de toi! r finish, overall qualify, 
l hut s * hdl leparatfS this 
mtxirt ruffmm any you men 
have seen teflon/' 



THE FIRST ISSUE of an important new 
series is [radii ion-ally of greal interest 10 
cdtectOtt- — especially when ihai ,L flrs|" in- 
volves collector model cars. For not only is 
model car collecting one of the mosl fasci- 
nating forms of collecting, but today JE has 
also reached new heights of popularity the 
worid ovfjr 

Now, The Franklin Mint is pleased lo an- 
nounce its first series of die-cast metal col- 
lector models; the greai classic sports 
roadsters. Created under the direction of 
America’s foremost automotive designer, 
Gordon M. Dueling. it marks the initial is- 
sue of Franklin Mini Precision Models. And 

inaugurating this new collection will he an 

intricately derailed re-creation of the world- 
famous Mercedes-Benz 500 K. 

Most people have never seen a 

mu-del car of this quality 

Introduced in 1934. the 5 1)0 K SpeciaJ Road- 
ster instantly became the talk of the Con- 
tinent. Both for its advanced styling and its 
impressive performance — boosted by an 
onnJemand, Routs- type supercharger [has 
rocketed I he car lo speeds of more than 10(3 
mile* per hour. 

And l his exacting model has been created 
according to precise measurements and 
careful drawings taken from (he original: an 
impeccably restored example, built in 1935, 
and recently named M Best in Class" and 
"Best in Show" at the famed Pebble Beach 
Concours d ' Elegance. 

The re-creation of I his classic began a* a 
sc ulpt u red protol y pe Wit h eve ry cu rve , tv* 



Precise meial-It^mehd fit 
at the h&ttd, doors and trunk. 



cry line, every feature painstakingly formed 
by a skilled modelmaker. TTii% hand- made 
master was then carefully broken down — 
and used as the basis for cooling l he more 
thaif 100 sell of steel dies needed fur a truly 
detailed scale model. 

Between these die-StCS hot metal is in- 
jecled to form fenders, hood panels, frame 
members The spoked wheels and all C rim- 
work are molded. Each part is inspected. 
Painted - And inspected again. Individually. 
All by hand, And finally the model is hand 
assembled — from more Lhsn 100 com- 
ponent pans, carefully rued together to 
complete a single car. 

This i s model making raised so a standard 
of excellence never before available — ex- 
cept (o Those willing to incur the expense of 
commissioning a single-bud! example from 
a professional modeler for many hundreds, 
or even thousands, of dollars, Yet r the ad- 
vanced engineering techniques of Franklin 
Mint Precision Models make il possible lo 
provide this uncommon level of quality ai 
$90 — which, in turn, is payable in three 
monthly Installments of $50 each. 

A Bill range of operational features 

Crafted in (he traditional scale of 1:24, The 
Mercedes 500 K Special Roadster is lhe 
perfect showpiece for a tabletop or desk — 
where you can examine and display its 
many operating features. 

The steering i* quick and precise. Hood, 
doors and Indnk arc hinged for opening. 
There i? a dashboard wiih full instrumen- 
tation; floorboards covered with plush grey 
lining; and engine lie tailing that includes a 
Rools-Eypc “blower." carburetor and igni- 
tion system. 

All trim work is authentic, Down Eo ihp 
hand-applied metal accent olli lining she 
swept-baek fenders, Thus, from the gleam- 
ing three •point Mercedes star on the radi- 
ator to the “knock-off" hub on the spares, 
this superb model will re-create the classic 
original — inside and out. 

Available by direct application only 

As an owner, you'll be able io display your 
500 K with either the convertible L bool" or 
the lop in place, You’ll aKo receive a fasci- 
nating history of this classic louring car, 




^uk: 1:24. Overall length: H 1 ^ 



complete with specifications and per- 
formance data. 

If you arc a car enthusiast — or a person 
who enjoys owning object that are made 
with care and skill beyond the ordinary — 
LJils wlII be a most satisfying possession. 
One that friends, who share like Interest 
Hire certain to find equally intriguing. 

The Mercedes 500 K Special Roadster 
will be crafted and imported exclusively by 
Franklin Mint Precision Models. Jt is avail- 
able only by direct order and will not be 
sold in stores. No payment ls required now. 
Bui, to he as.su red of earliest delivery:, il is 
important lo enter your order on lhe accom- 
panying form by September 3D. 1983. 

f OKUhR FORM 

i 

| Please mail by September 30,1983 

Franklin Mifti Pfecistnn Models 
j Franklin Ct tuer, Pennsylvania 3*]9I 
j Pkahe enter my order tor The Mercedes 
j *(HJ k, .Special Road-sitr, precision crafted 
| m die -eas t meral. lo be sent lo me Fully 
i ji*semhlcd and ready fur display. 

I need send ii l> money now I will he 
i hilled for my rc-erealnm in three monshh 
j in Mailmen is af S3tl.* e-iv:h. beijinnmg ju*1 
i before Ehe eat is ready For shipment. 

ami ui jjifiU if/ $J. /hj# j hipping him/ Mutirflinjf. 

I 

j Signature 

AL. Cn-JMl APE 1'jijl!^- ID FTA-^CF 

! Mr. 

[ Mrs. 

1 . 

*.[*11 P1'*|T CbEAR\ T 

I 

* 

[ 

» Address - — 



Cily 



Vl:iK> V-:r. 




The classic depth and sheen 
of automotive lacquer. 



Efw t snaps off. 

Convertible top provided. 




Complete engine derailing; 
intake manifold, carhtwtor. 
ignition, iLuperrhnrger, 

Steering and all four mad wheels 
are /ally operable. 



Completely in scale — 
tfoivri re the height of 
the mming-boanf trvads. 



Jkvj mounted spares , authentic 
metallic-finished trimwork , 







DENNIS ESKOWi^^^^^^B 

SCIENCE 

WORLDWIDE 




SOLO takes a dive 




flem 0M455W mil&d British submarsihlo can telsviso at 7,500 fee i b&law fee ieveJ. 



British researchers later this year will 
take SQI-G. a new remote-controlled 
submersible, beneath the North Sea for 
its first nonlaboratory runs The glass- 
reinforced plastic hull vessel is de- 
signed to operate in heavy currents at 
7,500 feet down A pair ot manipulator 
a ms can lift heavy or tiny objects and 
can turn valves. 

A pan and tilt video camera above 



the sleek hull, and a color video camera 
That slicks out of SOLO' s nose, give the 
vessel its vision What Ii sees is carried 
io the surface by fiber-optic cables. 
With its extensive camera capabilities, 
especially the color feature. SOLO is 
expected 10 open new worlds for 
marine scientists and petroleum engi- 
neers who want to examine underwa- 
ter structures 



Nuclear verification myths 

One big snag in every nuclear arms 
treaty negotiation is verification — the 
ability to keep an eye on the other side 
to make sure they aren't cheating At 
the recent Detroit meeting of the 
American Association for the Advance- 
ment of Science, several experts cold 
me dial verification technologies — sat- 
ellites, electronic sensors, radar and 
seismographs — are less than 80 per- 
cent reliable, at best. 

Stanford's Ted Ralston, a former 
Senate arms adviser, says some de- 
vices have reported nonexistent nude' 
ar blasts, while others have missed 
explosions entirely. The scientists think 
negotiators should put less stock in ver- 
ification in future arms talks. 

Stalking the macrophage 

A large white cell in ihe human body, 
called a macrophage, is supposed m 
defend us by eating invading germs. 
Rut a Rockefeller University team says 
the cell may commit treason. 

Early research reports indicate the 
macrophages sometimes act as nesting 
areas for invading germs that thrive on 
chemicals inside the white cell and 
reproduce faster than outside ihe cell. 
At a cenain point, the white cell bursts 
and out come the growing elements of 
disease The Rockefeller researchers 
spent part of the summer in Brazil 
studying lepers. The research may pro- 
vide new leads on the curing of Leprosy 
and other exotic diseases. 



Hands-off research 

Everyone knows that X-rays help doc- 
tors diagnose bone fractures and mal- 
formations. Bui for some reason, most 
researchers looking for skull deformi- 
ties in ihe babies of women taking antl- 
convulsive drugs made only visual 
inspections of the infants. 

When QuynhCht Nguyenphuc of the 
Harvard School of Dental Medicine 
noticed that the researchers were find- 
ing far fewer de Tommies than could be 
expected, she ordered a dozen children 
X-rayed Three of them turned out io 
have bone deformities. 

The Harvard demist says visual 
inspections were too subjective The 
lab J s accidental discovery will lead to 



more widespread use of X-rays in 
future infant research. 

No electric car this century 

If Detroit ever mass-produces an elec- 
tric car. it will be sometime in the next 
century, according Co auto industry 
engineers who spoke at a Detroit sym- 
posium. Tho consensus is that battery 
technology remains underdeveloped. 
Batteries still in the nation's labs, 
including sodium-sulfur and lithium- 
metal types, may be the answer. But 
science first has to figure out how to 
safely dissipate the high temperatures, 
up to 932* F_, generated by the 
research batteries. 



First factory in space 

McDonnell Douglas and several corpo- 
rate allies have launched three electro- 
phoresis experiments on separate 
Space Shuttle missions. Electrophore^ 
sis is a process that separates mole- 
cules. It s used in genetic engineering 
and in the making of some medicines. 
The experiments were designed to find 
out whether the process could be car- 
ried out any better in space than on 
Earth, it can. McDonnell Douglas engi- 
neer David W. Richman says that 463 
times more material can be separated 
In a weightless environment than on 
Earth. He says the companies hope to 
have a remote-controlled pharmoceuti- 
Cal factory in orbit by 1989. m 
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“This is the business 
that turned our 

dreams into reality” 



A true story by 
Wilton Hildenbrand 



I raver made "^real money” until I quit 
working for uomt-une else and started my 
own Duraclean businn^ 

"When I was with the New York City 
Fire Department — with a wife, and three 
children to raise — I felt I spent moat nf my 
time putting out financial fires at home! It 
occurred to me that I could never achieve 
the financial security and independence we 
craved working for someone else The 
obvious answer— start a business of our 
cnvn. But what? Sure, we had been able to 




put a little money aside, but nowhere near 
what it takes to start most businesses. 1 
looked for something I could get into with n 
small amount of borrowed money. 

So Easy to Get Started 

"Marine, my wife, discovered the perfect 
answer. She had run across a Duractean 
story 1 — a message much like this one— and 
we looked into it- Well, believe me, when 
we! saw’ the superior Duraclean service 
demonstrated and found out what a low 
investment it took, we were sold. 

With a fireman s schedule* I was able to 
start out in my spare time. 1 f didn't want, to 
hum all my bridges behind Margo and 
I mailed out company provided mailings 
describing cmr service and soon the phnne 
began to ring- Sbt made ibu appointments. 



1 rendered the service. When we discovered 
how much money there waH to be made in n 
Ouraclean dealership* 1 took early 
retirement from the fire department. 

Before long, I had to hire part-time 
serviemen. Soon, profits paid for our first 
van. Now most of the work is done by our 
four servicemen. Marge scheduler the jobs, 
sends out mailings and does the 
bookkeeping, 1 do the job estimating.,, 
special spotting jabs and contart new 
proapecte. 1 ' 

Now at this point you're probably asking 
yourself, what is this Duractean business 
Wilt Hildenbrand keeps raving about? Well 
quite dimply, it's a unique, superior system 
for cleaning upholstered furniture, rugs 
end carpeLh {don't confuse it with 'steam 
cleaning" or ordinary shampooing 
methods h U not only clears but restores 
and reaves colors. It does not wear down 
the fiber or drive the dirt into the haee of 
the rug as ordinary cleaning methods do. 

Instead it lifts nut dirt by means of an 
absorbent dry foam. 

Today the Hitdenbrands provide cleaning 
for banks, country clubs, churches, offices, 
hotels, motels, funeral parlors, theaters and 
homes. 

Carpal and furniture stores gladly 
recommend Dunaclean to customers. It 
helps them close sales, 45^ of the 
Hildanbrand’s business is from customers' 
referrals and repeat orders. 




Low Cost Investment 

Would you like lo have the freedom and 
mdependenceepjoyed by the Hilden brands? 
You can. Let us send you the facts. Mail the 
coupon, and you'll receive all the details, 
absolutely without obligation. No .^alositian 
will ever call on you. When you receive our 
illustrated booklet, you'll learn how we 
guide you STEP BY STEP to get customers, 
and how to convince your customer* to 
recommend additional customers. 

Wilton Hildenbrand mentionpdthe small 
amount of cash you need. Only $5-900 starts 
ym in your own business. And* if you 
qualify* we havE enough oanfidenoe in ynu,r 
success that we will Finance Lbo balance. 
The total cash investment is SH.dOd, 

Send for FREE booklet 

Send in the coupon today. With no 
obligation* well mail you a 32’page booklet 
explaining the busing. Than you, and you 
al<me r in the privacy of your own home can 
decide. Don't delay Cel the facto while 
your service area is available. Mail the 
coupon now. 

Learn the facte before you decide. 
MaM coupon NOW. 

Duraclean 

International 



The first step— send tor FREE Boo HI el today r 



Dortctean International 
3-179 Duractaan Building, Dwrt-leldJL 60015 
Wrhoul snligalion Rend free booJdai thai [fills 
ho** I can tiavo b Duradean business- Np 
salesman *iM call, 

(PLEASE PftlMTJ 

Name 





Slal* . 



-Zip. 





GARY WITZENBURG 

DETROIT 
LISTENING POST 













Ohio Honda plant bears watching 



Keenly aware of what happened to the 
VW Rabbit's imago once it became 
domestically produced. Honda contin- 
ues to soft-pedal its U.5. Accord's 
American assembly The company's 
brand-new. million-square-foot plant in 
rural Marysville, Ohio, turned out its 
first four-door Accord Iasi November. 
Bui. its official dedication was delayed 
until everything was "just so" You 
don't entertain picky in-la ws until your 
new house is ready. 

Questioned about potential image 
3folem$ at a press conference preced- 
j the dedication. American Honda's 
tier uice-presidem answered; 1L We 
1 the best way to tackle that problem 
_ p as little as possible and Lot the 
speak for itself. " Based on the ones 
seen, it does. 

At that time, the plant employed 
□ bout BOO people building IBS cars per 
day on one shift The eventual goal is 
2.000 employees on two shifts and 600 
cars per day (37. 5 per hour), still slow 
and careful by U.5, standards. Home- 
built Hondas will be sold east of the 
MisSssnippi only, while We stem- state 
cars will continue to be Imported from 
Japan. 

The plant is open, bright., cheerful, 
clean and papered with quality and 



Bodies of Honda Accords meet drive trains on assembly lino ar MarysviUo r Ohio, plant. 



tearn-s pint slogans thought up by 
the employees — ‘ ‘associates' 1 — them- 
solves. Ail associates, regardless of 
position, are dressed in white uniforms 
with green and white baseball caps. 
There are no executive bathrooms, din- 
ing rooms, or parking Jots. And there 
aren't even any janitors. Associates 



keep their own workspaces clean 
And there is no union While we 
were being shown through the plant. I 

asked our associate guide about the 
UAW's notable absence. "That's uo to 
the associate 5 T she replied. “ 
the associates have chose 
unionize." 



Sports car wars heat up 

Ford. Mustang and Pontiac 2000 con- 
vertibles. the Dodge Shelby Charger, 
the new Corvette, Pontiac Turbo 2000, 
Ford Turbo EXP, Chrysler's Turbo 
Laser and Daytona. Pontiac's mid- 
□ ngine Fiona and more for *B4. Seems 
everyone's sports car crazy these 
days. 

Looking ahead Chrysler's working 
on a K-denved r two-seater soft -top 
with Mercedes styling, possibly for B5. 
plus a serious mid-engine GT with help 
From both Shelby and de Tomaso (who 
now heads up Maserati) for ‘87. 

Both Buick and Cadillac Divs. are 
pushing GM for approval on luxury 
two-seaters, with the latter reportedly 
styled by Italy's Fininfarina, and Old-S- 
mobtle Is considering its own exclusive 
2 + 2. Rumor has Pininfahna also work- 
ing up a convertible Cadillac Cimar- 
ron. 



Looks like dull and boring is out and 
hot new stuff is in for the foreseeable 
fuiure. Praise the Lord, drop the top 
and pass the map. 

Social climbing by 
AMC/Renault 

Looking beyond their successful Alli- 
ance. Jeep 4wds and French-built Pue- 
go sport coupes, AMC and partner 
Renault say they’re Looking to compete 
in 50 percent of the U.S. market within 
the next five years compared to the 25 
percent they cover today. 

The new Alliance- derived Encore 
hatchback replaces the little LeCar at 
the bottom of tho line this fall, while the 
aging Spirit and Concord models are 
dLscontinued- 

That leaves ample room for expan- 
sion into tho compact and mid- 
size: ranges with both domestic and 



imported family cars, sports models 
and luxury cars, in addition to a grow- 
ing lineup of light trucks and utility 
vehicles 

One likely candidate for importation 
is a new $1£,000 Renault four-door 
hatchback that was recently introduced 
in Europe- Rut don’t Look for anything 
smaller than Encore in U S. AMC/ 
Renault showrooms for a while 

The littlesc Chevy 

The dubious distinction (at current gas 
prices) of having the smallest volume- 
produced car sold in the United States 
will pass to GM’s Chevrolet Div. next 
spring when the tiny Suzuki-built mini 
arrives, 

k wilt weigh just l .500 pounds, mea- 
sure 132 inches overall on an 88-inch 
wheelbase and reportedly cost a mere 
(Pfittse turn ,£q jjdgp 30} 
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FASTER THAN A FRIGHTENED WHITETAIL 
MORE POWERFUL THAN A RAGING GRIZZLY. 

ABLE TO LEAP DEEP DITCHES IN A SINGLE BOUND. 

TOO BAD IT WON'T START. 

Why put featherweight parts in a heavyweight 
machine?This hunting season look for this sign at 
participating stations, garages and NAPA stores. 

And keep your beast 
of a machine run- 
ning super strong 
with tough NAPA 
parts. Or your hunt- 
ing trip could come 
to a standstill. k ■ 
n 

Check xaur 'fellow Pages 





DETROIT LISTENING POST 

fC&rrnihued from pagp 28 ) 



S4,50G. Its three-cylinder engine will 
displace a Lilliputian 1.0-liter and 
■should be able lo better 60 mpg in the 
city. 

Only BQ.OGO to 9G.QQQ Chevy/Suzu- 
Ids per year ane planned vs. 200,000- 
plus each for [he larger subcompact 
GM will import from Ssuzu (also, sup- 
posedly. a 60-mpg car} and the jointly- 
built GWToyota. both to be marketed 
by Chevrolet and Poruiac Divs, How 
soon these state-of-the-art little cars, all 
fwd. will kill off the creaky old rear- 



drive Chevy Chevetie and Pontiac 
1000 depends on buyer response. 

New competitive spirit 

It used to be Lhai Detroit competed pri- 
marily with itself. Chevrolet concerned 
itself with beating Ford and vice-versa. 
Lincoln went after Cadillac, Dodge after 
Qldsmobile. and so on. For the most 
pan,, they couldn't have been less con- 
cerned about what the Europeans or 
Japanese were up to. 



More recently, it's been "us" against 
"them." domestic vs. import. Wow. it's 
every man for himself, each competing 
to be the industry's, th(? world's, best in 
every way. And this is by far the 
healthiest trend to appear in years, 
maybe ever. 

Examples: The motoring press 

chides Chevrolet because its otherwise 
excellent VS Camara f 165 hp with. 145 
without cross-fire injection) can't com- 
pete with Ford's 177-bp 5.0 HO Mus- 
tang in brute acceleration. Chevrolet 
engineers launch Project Mustang to 
beat the upstart Ford with a new 190- 
hp HO engine, which hit the market 
last February Wow Ford- in response, 
is about to unveil a 2QQ-hp VB Mus- 
tang. 

Chevy's new Corvette is hailed as 
the world's best- come ring production 
car. Ford's Special Vehicle Operations 
engineers pull out all the stops to out- 
corner it with their ‘34 SVO Mustang, 
hiring driving school operator and 
former frontline racer Boh Bondurant 
to do the test driving. 

Chrysler chairman Lee lacocca 
promises the domestic industry's 
and fastest high-tech, four-cylinder tur- 
bocharged sports cans — the Chrysler 
Laser and Dodge Daytona. Ford and 
Pontiac rush to beat him with their own 
EXP and 2000 Turbos. 

Pontiac aims to better the vaunted 
Porsche 944 in performance and han- 
dling with its TB5) V6-pqwered Fiero. 
Cadillac set its sights on the BMW 3 IBs 
with Cimarron. And, finally Lincoln 
draws a bead on the much more expen- 
sive Mercedes 3 BOS LG and BMW 
633CSJ with its performance-made] 
Mark VII LSC. 

Everyone is striving to have the low- 
est-drag or highest-tech concept car. 
Everyone’ s trying for the best scats, 
the best engine computer, you name it. 

Pick a plant, any plant, and its work- 
ers will tell you with absolute convic- 
tion that they're building tho best cars, 
engines, radios, whatever, Detroit's 
newly awakened giants are even be- 
coming serious about beating each oth- 
er on the nation's race tracks once 
again. 

"This renewed, ultra- intense competi- 
tive spirit is good for the carmakers 
because it gets their creative juices 
flowing and gives them meaningful 
goals to work toward. 

Once more, the auto industry has 
become an exciting place to work, it s 
good for us as consumers because it 
results in better products. And it's goad 
far the country because it's doing won- 
ders for our confidence and self image, 
not to mention the economy. Go for it. 
Detroit. W* 



SMART BUY: 
HAND TOOLS 

WITH A 
FUTURE. 

Tools thd* stay on ihe job Thor will be ai dependoble y eo rs from now o% they o re 
rodoy Tooftpredvon moae by specialist backed by almost o century of faming 
only rhe best CHANNEL LOCK top quality at no premium in price Send for free 
catalog. Channellock, Inc.., Me-acfrille, Po. 16335 




CHANNELLOCK Tools Are American Made 
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Supreme Qu d lj, } 

pennzoil 

jgfe lubricaj^ , 

20W-50 



It’s worth its weight in tough protection. 



if you're driving one of today's 
precision-engineered, high 
performance cars, you need 
tough engine protection. That's 
why Pennzoil GT Performance is 
specially formulated in an SAE 
20W-5D weight to stand the 
strain high GPM's put on motor 
oil. GT Performance is also 
available in an SAE 20W-40 
weight. 

This extra weight oil has the 



staying power to keep giving 
your engine the protection It 
needs — even under intense 
pressure. And GT Performance 
has built-in friction reducers 
to help high revving engines 
run easier, increasing their 
efficiency. 

Pennzoil GT Performance 



provides tough protection, too. 
for hord -working, load-carrying 
pick-ups, vans and RV's. 

A top quality product of 
Pennzoll's long on-track expe- 
rience., .this is the oil with the 
extra weight to give tough 



engine protection for your high 
revving, high performance car 

Pennzoil GT Performance Motor Oil 

Extra Weight tor Tough Protection 





WHEN DUTCH B0V6OES ON, 
THE VALUE GOES UP 

. And it was Ppproi agarn . 
sge value; S841GG. Increase the 



Three professional approvers care- 
fa I ly inspected this house, lb overage 
value: 575,400, Then it was painted 
inside and out with qualify Dutch Bay 



paint. 

Average ■> 
value of your harm with long-lasting 
Dutch Boy Paint. 




BEFORE DUTCH 

APfRAfitD VALUE 

$ 75,400 



AFTER DUTCH BOY 

APPRAISED TOUJf 

$86,K)0 





Air Cushion Beds and Pillows— ideal for home, 



camping, beach or van! They inflate easily, quickly 
using a hairdryer or vacuum cleaner and the sup- 
plied adapter. Each inflates in minutes and stores 
away compactly, out of sighi! Spoil yourself with 
superb sleeping comfort end be ready tor drop-in 
guests, slumber parties, lounging 
* Full support — Inflate lo your desired urmness 
■* No lumps, hard Spots or squeaks 
•Easy-clean velvety Suede- look surface is rug- 
gedly durable 

•Corwentenl air pump available — so many uses 1 



Stuart Marketing 
F.Q. Box 1221, Morton Grove, I L 60053 



lt*m 


Price 


Shipping 


Single Size- 
29*72 


$39 95 


S4.95 


Twin Size- 
39x75 


$49.95 


$5.95 


Full Size 
54x75 


$59.95 


$6.45 


Queen Size 
60x80 


$59.95 


$6.95 


King Size 
74 m 80 


$79.95 


$7.45 


Optional 
Atr Pump 


$1495 


ST-95 



Plus stale & local Kax«& where apfs-icao'e 
'SLinglu Pi I low Samis 



9ft Day Limlled Wirraflly 



irs SO EASY TO ORDER 
JUST CALL TOLL FREE 



1 - 800 - 621-1203 



in Illinois collect 
3127923535 



HINTS 

FROM 

READERS 



Removing greasy deposits 




You can use paint remover to eliminate 
greasy encrustation that has built up 
over the years on skillets, stoves, 
machinery and other items. All remov- 
ers do not work alike, however. Some 
require a longer time to soften the 
accumulation before it c&n be scraped 
off. Use a nonflammable remover if 
working indoors. Ventilate the work 
area and thoroughly remove all of the 
residue.— Walter E, Burton 

Determining tap hole size 

The formula outlined below deter- 
mines the proper size hole to bore 
before tapping a thread, if you don't 
have a table handy. It applies to both 
fractional and numbered screw sizes. 

First, determine the size and number 
of threads on a screw. As an example, 
we'll use a Y^-in.-dia. x ZQ thread-per- 
in. bolt. 

Second, divide 1 .3 by the number of 
threads to Find the double depth of the 
thread. (1.3^20=065) 

Third, subtract the resuLt from the 
bolt diameter (.2 50 -.065 -.185) to 
find the size drilt bit to use for 1 00- 
percent thread depth. Generally, a hole 
of 100 -percent thread depth can be 
bored whore the depth of the hole 
being tapped does not exceed the tap 
diameter. 

However, to arrive at the more con- 
ventional size drill hit for making a tap 
hole, find 25 percent of the double 
depth of the thread f.065x.25=.0l63 
and subtract this from the double 
thread depth (.065-.Ql6=.CM9)_ 

Subtract this from the overall diame- 
ter (.250— .049= 201). Use Oils size bit 
to make a tap hole— G. ft Kem 
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GopyUght stands 



It's easy to fabricate a light stand for 
dose-up or copy work. Use VSt-in. parti- 
cleboard (about 8 x 12’") and pipe 
scrapping for lamp support, A spring 
damp may be used to attach the 
lamp — A Weber 



Guardian angel 




J nosect yourself from a darkroom mii- 
Jee by making a cover for the light 
■ritch. We show one made from metal 
apping covered with black tape. For 
- final touch the plate glows in the 
dark .— Neil Crichton 



uim washer 



m" 




Punch holes in a coffee can, add cord, 
drape over faucet and you have a film 
washer. — Louts Nachman 



Be Your Own Bess 

...IN YOUR OWN BUSINESS! 



Hundreds we've trained have succeeded in tfijs 
fascinating and highly profitable profess ion 

...YOU Can Do It. Too! 

"No rm. i re hard mi^iv for me, 
Nl»h | Have ms pwn kuEincsa xnd with 
Hiirdly any cfForl I ib*cfagt around $50 
a day. Th.'mks f bf my alw itairr in IsFe." 
.SffiTi JlaUfr f'ricfwrj. AhfhiVtrw 

"i opened nn i>wn hti5ine&£ r spare 
lime, si v yn mo^Ehih aficr 3 cnroUtd and 
made a profit of 1329 for the hri| week 
ff. A . /viwirFi ^Er^ron, 



4 




“Bflfimr fWpWfrjrg 1 

nnwrrfj! 

iiP?^ tf ii/j" ^Ti" rfi" f(it 
jJplit frU*K l/i'iFM’ iff 
tfa prtf/riJj-Fffrff 
/-wijffrjjij j'jf Wi drAi 

rbfyiti wJ Frit?- 1 

£i r.' :,JI. b. 1> J-V^ fr. 

jfc/flPM nnahft 
Kry Sfwhin? 

7 olH'flVT 
L-.in-rrii 1 id ^iji-t 
n v ot* « liT r n f .T.l 
HinJ JWW f do. Jfl Ffl-fr'i-fkiWii 

tUvd Fai-orolner -DWl LKtimilh Umn 
Mii^di^ec W.&ansm a3?g~3 

Ww* Pirt Till, Fill Till - tllll ll lift 







Be a LOCKSMITH! 



Get into this booming high- profit business that's 
Easy to learn— Easy to do — Easy on You ! 



Neyfcr have money-making opportunities been so 

Ijreat tor Qualified Locksmiths Now lucrative regular 
loch and key business. Jw multiplied 4 Ihpus^ndPold il 
milbans seen more protection against zooming crime. 
Vat there'!, cniy en* LocMmitti ter every 17,000 people! 

Hak? Up to 112.50 an Hbur^evan while learning! 

Train FAST at Heme! 

You're “to bufrnatf 11 neady to e^rfi S5 10 il2 60 tfn hour 
a few days a her you begm Foley - BelsaVs shortcut 
training Take advantage cl today's unp?aceddnted op- 
portgnuNes in lock sm lining for yaai ■ round EXTRA 
INCOME jo Spare time — or tullttme in a high -profit 
business of year own Hundreds weW trainee nave done 
it So can YOU! All tools plus prolessronal Key Maclune 
given you with courge These plus practice maseria Is 
and equipment plus simple, illuslrated lessons, plus 
perl supervision pSus bus^ness-ouilding guidance will 
enable you to* KEEP THE MONEY COMING INI ideal 
for retire men! — good jobs, too. 

SEND FOR EXCITING FACTS— No Obligation 

Discover wtial's in UJCksmithtng few you how Foley- Belsaw^ 

-’asler-lncuamlfi-appr.nveil training can give you the Skill you 
Con depend on to EARN MORE - ENJQt LIFE MORE 

PRO KEY 
MACHINE 

YOURS 
TO 



Rfo ext* 

C9** 1 




KEEP! 




Included With Youi 
LtiOfctfflrm Tiainiitf 

BURGLAR 
ALARM 

mwmM ■■cumitv 

■VMTflMI 

Srli^imQ Cov6 J & 
■all ph as « 9 u I 
tiurg:ar. Mild L.rp 
anc Fire Alarm 
Ifi-viCirtg »nd in- 
*!Allilicm Ihii 
valuable an-d 
limcly instruction 
mc-luflfrj nu ^pcc-al loola and 
suppiias 0NL1T Fdlsy-Bei ulhirs 
*ych n h I a-n 5 1 l- o u Aiding ip Hi is 
ra flidiy fl^aand^g Un- a a pari al 

yqpf Lockaninh tFdinine 
ADVANCED LccfnmithEvt[i 
How tb chans# comtiiflafc^ns, In- 
ttiM And strvict Snfp. Vault and 
B«nk Sife-Otoesit Bbx ibcks. 
Ydii reirn.ly.ejflin( an p*c | 5 
th^t wa supply Ypu'll Find It 
Fascinating and highly pralstp&lf 
wijr»- 

ALL SPECIAL TOOLS AND 
EQUrPMENT INCLUDED! 



Uit Pnt Jt*r M fctorti an 
ttosti »dd up Itr S200 * , 

Awali to r$ut irteum . . - 
ww'lcQwt you tpw- 
itr tztiv with ym intmnp 

Find out alt about itt 

Just Fill in ■nd mail coupon below for wnd poal- 
t & rdi [u re»L\» full Inlbrnnlkn and dilaUi bv 
reuirti null. BO IT TO£>AYf 



10-DAY 
NO RISK 
TRIAL: A 

FACTS TQOAYt 



RUSH 

COUPON 




FOLEV-BELSAW INSTITUTE 

10771 Field Bldg .kaniwa City. Mo.Mll I 



mere is NO OBLIGATION and NO SALESMAN Wilt Call-euer! 



RUSH COUPON TODAY 

FOB THIS FACT FILLED 



■ FREE 

leOWlST! 

' M<5 n v* *dw ljuitMj I 

m h#in 1g ^k- jwr own tots j 
a m I^r^hrabl* Sp*minn I 
m V Foil [imp 6vnn?5i Qi " 

| y»r d^' PLUS eamplElt 
drum on oirr ID Cay 
„ W RISK Trill (Hfer! 




nUHUviNBTTTvn, 10271 FIELD 1 EtALDIHG 
KANSAS CITY, MISSOURI Will 

□ YES. 2 r ease send me the FREE txMUciei mar 
giv-Ei luP Lie id i-u abuL-t starting my o*n business in 

L.eick$miittiAg. I understand IhtfB li IIP obligitibn 

a-nd mat m salesman will call 






Adiitti. 



Oiwf lor m t 
copy toiiyl 
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Stylish electric food tray 



Saltan Inc.. 1260 Zercnga Ave.. Brens. 
N.V. 1D4G2. introduces the bT (electric 
tray) Hooray — the First transparent 
food warmer. The tray's tempered 



safety glass wanning surface keeps 
food hot without overcooking. The ET 
Hotray comes in two models: ET-3 
(shown), (55. and smaller ET-3. $40. 




One-cup coffeemaker 

Here's an electric coffeemaker de- 
signed for the one-person household. 
It's the Melina Model ACM-1A/1 
1124.95) It brews one cup ai a time 
and comes with 40 Filters and a 1 2-oz. 
ceramic mug. It's made by Melitta Inc., 
Box 900, Cherry Hill, N.J. 08003- 




Electric paint roller 

The Wagner Power Bolter combines 
spray-painting speed with palm -roller 
ease. A 45-w. motor moves paint 
through an 18- ft, hose to the roller. It's 
at paint and hardware stores for under 
St 00. For details, contact Wagner 
Spray Tech Corp. . Box 9362. Minneap- 
olis. Minn. 55440. 



Lights, camera, action 

Prestigellne Inc offers a desktop ver- 
sion of the famous Hollywood Kleig 
Samp used to light motion picture sets. 
The Model 3301 . shown, adjusts from 
1.3 to 18 in. tell and is fitted with four 
adjustable shades 
to direct the light 
as desired. Its List 
price is £36. A 
smaller, clamp-on 
model is available 
for $30 For more 
information. you 
should contact 
Prestigeline Inc.. 
Box Q 5 Inez Dr , 
Brentwood. M.Y. 
11717. 




Vinyl wall coverings 

Wali-Tex Miniatures If vinyl wall cover- 
ings offer small -scale patterns in 14 1 
color and pattern combinations Shown 
here is the "Heidi"' pattern. Prices range 
from $12.95 to 
$17.95 per roll 
(35 sq. ft.}. There 
are fabrics for 
drapes or slip- 
covers, too. By 
Columbus Coat- 
ed Fabrics, 1289 
North Grant 
Ave., Columbus, 
Ohio 43216. 



Well water watcher 

The Water Well Gauge (Model WG- 
100) tells the amount of water in any 
well and how many gallons per minute 
the well is producing. A 3 l /V-in,-dia. dial 
shows how fast 
the water rises 
and how fast it's 
being pumped 
out- h costs 
about $120, in- 
cluding the 
pump. From Hy- 
drodyne. Box 
519. Forestville. 

Calif 95436. 







Compact tractor 



Mitsubishi offers an 

four-wheel drive. 
IT180HD ($7,200) is powered by 
B’/a-hp water-cooled diesel 
with a hydrostatic transmission- 
details. contact Sumitomo Corp.. Mitsu- 
bishi Tractor Div., 345 Bark Ave., New 
York. N Y 10022 








Gunless 
caulk 

UGL acrylic latex 
caulk is now avail- 
able in 15 k>z. 
aerosol contain- 
ers. elimii 
the 

caulking a ™,, 
apply, you press 
the flexible spout 
around windows 
and doors to seal 
out any drafts. It's available at hard- 
ware stores and homo centers for 
$4.95. The manufacturer is UGL, Box 
70. Dept. PM, Scranton. E J a. 185D1.M 
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Reach for 
new horizons. 

It's never easy. But reaching for 
new horizons is what aiming high 
is ail about Because to reach for 
new horizons you must have the 
vision to see things not only as 
they are, but as they could be. You 
must have the dedication to give 
the best you have. And you must 
have the courage to accept new 
challenges. 

The of the Air Force is 

a history of men and women 
reaching for new horizons, dedi 
eating their vision and courage 
to make our nation great. 

You cari^Qin u$ in our quest 
for new horizons. Our pay and 
benefits are better than ever, 

Lafivith opportunities for growth 



Mansi challenge. 
JrS' Aim Utah! Fi 



life 






*4* Aim H |gh ! Find out more 
^^jfctSee yoch Air Forte recruiter today 
r" or call toll free 1 800-423- USA F 
^JioCaJifo^ia 1-800- 232- US AF). 
wetter yet^maii -in the card. 







AIR 

A great way of life* 






— »■ »4A , 









Firestone 1 S-6&C irreel radicals carry Dave Kercfr facing's 
Mazda RX7 \o victory at the 19&3 2^ Hours of Daytona, 



First in street fixes at the 1983 12 Hours of Sabring, Firestone 
HPR’s make it a 9th overall finish for the Kohs/MCA Fo*d 
Mustang GT Endure-. 









ljlsC 




L>L( 




fit 




l'sL 


MLi j 





The 24 Hours of Daytona. The 12 Hours of Sebring. 
Two of the toughest annual endurance races And 
this year, the hottest name in street tires at both 
was Firestone. 

At Daytona, the street tire winner was Firestone's 
European designed. European Ft- speed rated S-660 
Radial. With 5 rib European block type tread for 
traction, slotted shoulders for wel and dry weather 
readability, nylon cap plies for improved high speed 
performance, steel cord stabilizer belts for fast 
steering response. The only street tire ever lo win 
a major pro class a! Daytona. A winner for your 
performance import or world class car 



At Sebring, the number one street tire for the 
second year in a row was Firestone's HPR® High 
Performance Radial With International styling, stiff 
sidewalls for fast steering response, Aramid around 
steel belts for improved high speed performance, 
low profile 55 and 65 aspect ratios and wide block 
tread for increased traction, stability and handling 
A fop choice for your domestic or import car 
S-660 and HPR, Fire from Firestone. With rod hot 
proof of performance for you. Both ready to go at 
your Firestone retailer 

Ite shaved !o racing depth 
S?srTM3mbi3* fN? rtf cmy h?H depend* on Wtfrnr 

kjU proper iNlaliohcind driving cdncfllbo^ 






COMBUSTION 

CHAMBER 

CRACKS 



SPARKPLUG 



CYLINDER 
WALL .. 
CRACKS > 



VAlVf AMO 
VAtVE SEAT 



PISTON 

RINGS' 



HEAD 

GASKET 



Diagnosing Engine 

Compression I 
Leaks 



Your mgtoB'a compression can teak pa ft 
the VbJfW,. STOuad jpArJcp/ug thread*, 
pan the piston rings, through cylinder 
wa 11 or combu$tktrt-Ch&mber cracks, 
ar around the ^wnI 



H aw you over been forced to live 
with a poworplant that just 
wouldn't idle smoothly, oven after a 
t unoup and carburetor adjustment? Or 

how about that older, high-mileage 
engine that atUL runs reasonably well 
but lacks the punch ft once had and 
drinks fuel as though it had a hole in the 
gas tank? 

Id both coses the culprit very well 
may be poor sealing of cylinder pres- 
sure within the powerplant . A pressure 
leak is must likely to occur at the rings, 
the valves or the head gasket. But pres- 
sure con leak through cracks in cylin- 
ders or cylinder heads, as well- And, of 
c nurse, severely damaged pistons or 
worn piston ring grooves (lands) will 
serve as escape routes for precious cyl- 
inder pressure. 

Comd Cylinder pressure is essential 
to satisfactory vehicle operation, Ef an 
engine is unable to compress the air/ 
fuel mixture as much as it should, the 
affected cylinder wfU not operate at 
maximum efficiency and the engine 
wiU lose power. And since a wider 
throttle opening will be required to pro- 
pel the car ait a given rate, more fuel 
will be consumed. 

If only one or two cylinders have a 
defective compression seal, the engine 
wiU lope or miss while idling. If cylin- 
der pressure Is leaking through an 
intake valve, backfire may result at 
some speeds 



Check the ignition system 

A check of ignition system compo- 
nents should always precede any 
attempts to diagnose an internal engine 
problem. This should include at least 
sparkplug cleaning, inspection and re- 
gapping. and a check of ell secondary 
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components, including cap, wires and 
rotor. 

Sparkplug condition can sometimes 
provide clues regarding internal engine 
condition. 

Oily wot plugs with large deposits of 
carbon sometimes indicate defective 
piston rings, but the same condition can 
result from a number of other problems 
that are not related to ring sealing. 
Plugs that are slightly darker than eth- 
ers may indicate a poor compression 
seal, but again the same condition can 
be the result of various other prob- 
lems. 

If the internal problem is simply one 
of oil control, replacing or cleaning the 
plugs will probably make the engine 
perform better for awhile, hut if the 
same plug fouls again within a couple 
Of thousand mi les , you can assume that 
a serious oiling problem exists. 

Oil consumption problems are by no 
means always related to compression 
sealing problems, but a check of the 
compression seal should be performed 
when an oil consumption problem is 
noted. 

Some mechanics check fuel system 
components before checking compres- 
sion seal when a misfire or power loss 
problem arises. However, carburetor 
diagnosis is usually more difficult than 
internal engine diagnosis — unless 

you're equipped with an emissions ana- 
lyser — so the typical Saturday mechan- 



ic will usually try to rule out compres- 
sion seal problems as a cause of misfire 
or poor power before turning to the car- 
buretor, (See Saturday Mechanic: Trou- 
bleshooting Fue/ System jRrcWems, 
page 35, Nov P J 83.) 

Checking cylinder pressure 

The most basic method of checking 
for e compression leak la by measuring 
cranking cylinder pressure with a com- 
pression gauge. 

Compression gauges are generally 
available in two basic types; One is fit- 
ted with a rubber nipple that is held 
against the plug hole to obtain a read- 
ing, while the other has a hose attach- 
ment that is screwed into the plug hole. 
The second type is easier to use, but 
with some care either can be used sat- 
isfactorily on most engines On engines 
whore access to the plug holes is limit- 
ed. the hose type must be used. 

Before beginning a compression test, 
remove all of the sparkplugs, if you 
don't have a remote starter switch that 
you can wire between the battery and 
starter relay or solenoid. you J ll have to 
have a helper crank the engine from 
inside the car. 

You have to make sure that your bat- 
tery remains fully charged for the com- 
plete test, because compression read- 
ings will drop if the engine cranks 
noticeably slower. The best solution in 
this case Is to perform tho lest while the 



battery is connected to a charger. 

Open the throttle valves and choke 
valve completely. You should provide 
some means of holding them open. The 
throttle can sometimes be held open by 
placing an appropriately sized object 
between the idle screw and fast idle 
cam. With the throttle all the way open, 
the choke unloader should push tho 
choke pari way open- You may need a 
piece of wire to hold it all the way 
open. 

Disconnect the negative wire from 
the toil and cover the terminal end of ft 
with insulating electrical tape. On GM 
HE I ignitions disconnect the b at termi- 
nal fn>m the distributor. Turn the key to 
the on position, even if you're using a 
remote starter switch. 

With the compression gauge in place 
on the first cylinder to be tested, crank 
the engine five times or until you get a 
maximum reading. Write down the 
gauge reading- Move on to the next cyl- 
inder and take a reading, cranking the 
engine the same number of times you 
did for the previous reading Continue 
until all cylinders have been tested. 

Interpreting gauge readings 

All of your readings should bo within 
75 percent of your strongest cylinder. 
Furthermore, the pressure reading of 
each cylinder should equal the mini- 
mum suggested by the vehicle manu- 
facturer Minimum pressures are found 
in the spec tables of most general auto 
repair manuals. 

With a small four-cylinder engine, 
however, you may want all of your cyl- 
inders to fall within. 85 or 90 percent of 
each other. On a large V8, strong cylin- 
ders can compensate easily for their 
weaker brothers, but a small engine 
may suffer a considerable loss of per- 
formance and smoothness with a com- 
pression loss of 25 percent in one cylin- 
der. ft's all a matter of how fussy you 
are about the way your car runs, 
weighed against the cost of repairing 
the compression leak. 

Locating leaks 

The compression test won't tell you 
where the engine is leaking compres- 
sion. just that a leak exists. 

Mechanics used to squirt oil in the 
cylinders in an attempt to distinguish 
valve leaks from piston ring leaks, but 
this method will only reveal grossly 
leaking valves, because the oil volume 
raises the cylinder pressure and may 
therefore mask a slight valve leak. On 
the other hand, the oil may fail to seal 
seriously worn or damaged rings, caus- 
ing you to conclude erroneously that 
the valves are the source of the prob- 



ed 
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Lem. It can also mask a leaking head 
gasket. 

The best method of pinpointing com- 
pression leaks is an air test, which can 
bo performed with either a cylinder 
leakage tester or homemade air test 
device- The idea here is to pressurize 
each cylinder with compressed air and 
then look for the spot where it leaks 
out. 



Performing an air test 

A homemade air tester can be fash- 
ioned from an air hose, a regulator and 
a sparkplug hola air hose adapter. This 
last item is threaded to fit the plug hole 
on one end and has an air hose connec- 
tor on the other end. You should be able 
to purchase one at your local auto parts 
store. If your air compressor develops 
less than 90 p s-L, you won't need the 
regulator. 

A commercial cylinder leakage tester 
will provide more than just an indica- 
tion of where the leak is located, It will 
also toll you what percent of the com- 
pressed air cha rge is leaking out of the 
cylinder. This can help you determine 
how serious the leak is. 

The cylinder leakage tester offers 
another advantage. If your engine has a 
bad compression ring seal and an inter- 
nal oiling problem (the two don't neces- 
sarily go together), a cranking compress 
sinn test may fail to reveal a poor com- 
piles sion seal due to the presence of oil 
in the cylinder. 

In this case, the cylinder leakage 
tester can help you diagnose a com- 
pression leak, because it is not as easily 
fboled toy the presence of oil in the cyl- 
inder as the compression gauge. 
However, the homemade air tester 
cannot measure the seriousness of a 
compression look. All it can do is 
locate it. 



Determining TDC 

The air leak or cylinder leakage 
test must be performed while the 
cylinder being tested is at top dead 
center on its compression stroke. 
There are several ways to deter- 
mine TDC- 

The crankshaft pulley or fly- 
wheel of your engine is 
marked for No 1 -cylinder TDC- 
If the No. 1 cylinder is on com- 
pression stroke, the distributor's ro- 
tor should be pointing to the No, 1 plug 
wire, (Check a manual if you don't 
know how the cylinders of your va 
engine are numbered. Nearly all four 
and si* cylinders are numbered front to 
rear.) 

If you have good access to the crank 
pulley, you can mark it for top dead 



center of the other cylinders - TO C of an 
eight cylinder occurs every 90 '- TDC of 
a four cylinder occurs ovary ISO 4 . 

if you have a six -cylinder engine, 
TDC occurs every 1 20°. A flexible tape 
measure can toe used to measure the 
circumference of the pulley. The cir- 
cumference is then divided by half the 
number of cylinders, and the pulley is 
marked in increments of a length equal 
to the quotient, 

For example, on a six-cyllnderis pul- 
ley, measuring 1 8 inches in circumfer- 
ence, the TDC marks would occur every 
six inches. One mark is already there. 
You would make two additional 
marks. 

Assuming that the firing order Is 
153624. the mark that you make 120* 
counterclockwise will be TDC, cylinder 

5- The second mark That occurs as you 
continue to rotate the engine clockwise 
will be TDC. cylinder 3. On the 
engine's next clockwise rotation, the 
original TDC mark will be for cylinder 

6- The second mark will be TDD2, the 
last mark TDC/4. 

Another method is to use some type 
of device to signal you as each cylinder 
rises to the top. 

Some mechanics use a whistle which 
has been Inserted into the end of a hose 
that is attached to one of those previ- 
ously mentioned plug-hole/air hose 
adapters. When the contraption is 
screwed into the plug hole arid the 
engine is turned, the whistle will shriek 



.Homemade air tas tor csua help locate 
the source of compression looks. It can 
ho mode from an air hose, a regulator 
and o sparkplug hota/air ho so adaptor. 
Once a cylinder has been pressurized, 
jrpur «ygra pinpoint Ipak. 



loudly on the compression stroke, but 
will stop abruptly as TDC is reached. 

On some engines, you can easily see 
the top of the piston come up In the 
bore on compression and exhaust. You 
can tell which stroke (compression or 
exhaust) the engine is on by removing 
the distributor cap. If it's on compres- 
sion stroke, the rotor should be pointing 
to the sparkplug wire for the cylinder in 
question. 

Once you J re sure that the engine is 
on TDC for the cylinder to be tested, 
screw the adapter into the plug hole, 
adjust the air pressure regulator to 70 
or 80 pounds and attach your air hose 
to the adapter. If you're using a cylinder 
leakage tester, set the leakage meter at 
zero before connecting the test hose to 
the sparkplug adapter. If the engine is 
not exactly at TDC, the air pressure 
may force the piston down in the bore. 
If that happens, you may have to use a 
wrench to hold the engine in place 
while you perform the test. 

Listening for leakage 

With the air supply connected to the 
cylinder, listen for compression leakage 
through the exhaust pipe, crankcase oil 
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CYLINDER LEAKAGE TESTER 



A ctitmnandftf-tfpe cylinder 
leakage tester cu heip 
locate t j»J(- It witf Mlso 
stow wtmt percentage of 
the compressed air is 
leaking past Cbo rings. 



AIR.PRF^UHE 

INPUT 



filler hole, carburetor opening 
(with the FCV hose disconnected), ac)ja- 
cent sparkplug holes and the edges of 
the cylinder head sealing areas. 

A teak through either of those last 
two locations suggests a had head gas - 
ket. If air seems to he rushing out the 
carburetor, you have a bad intake 
valve. 

Leaking exhaust valves will produce 
a hissing noose in the exhaust pipe. If 
you detect air hissing put through the 
oil finer hole, the rings are worn. 

After listening for air leakage at all 
locations mentioned above, remove the 
radiator cap and look for hubbies in the 
coolant. Their presence would indicate 
a leaking head gasket or cracked cylin- 
der head. 

Remember that you're Looking for the 
point of excessive leakage. There will 
always be some leakage past the rings. 
If jiggling the engine with a wrench on 
the front pulley increases the size of the 
leek significantly, die ring lands may be 
worn. 

Exhaust valve leakage can be caused 
by dirt on the seat. 

Some mechanics like to tap firmly on 
the top of the exhaust valve stem with a 
brass hammer while checking cylinder 
leakage. This will release a burst of air 



past the valve which can help dislodge 
any particles that may be creating a 
leak. It can also temporarily seat a valve 
that may not seat welt under operating 
conditions, due to a worn valve guide. 
So this practice can be somewhat 
deceiving. If you do stop an exhaust 
valve leak in this manner, crank the 
engine two complete revolutions and 
see if the leak recurs, if it does, the 
problem is probably the result of a 
worn guide. 

Using a commercial tester 

If you ' re using the commercial cylin- 
der leakage taster for the air leak test, 
you'll get a percentage reading of cylin- 
der leakage. 

The leading manufacturer of this 
type of equipment specifies 20 percent 
or more as a failure level. Race car 
engine builders usually look for less 
than S percent cylinder leakage. Again, 
it's all a matter of how fussy you are 
Most high-quality production anginas 
chat we have tested leak less than 10 
percent. 

when testing a cylinder that showed 
evidence of oil fouling on the spark- 
plug, allow the air hose to remain con- 
nected to the cylinder for at least five 
minutes. This will blow excess oil past 



the rings. If the ring seal Is poor, allow- 
ing a mere accurate reading. 

After the No. I cylinder has been 
leak tested, continue checking other 
cylinders that failed the cranking com- 
pression test. 

You may want to test all cylinders if 
you have a commensal leakage tester. 
You should obviously Leak test any cyl- 
inders that showed evidence of oil foul- 
ing. If you [narked your crankshaft pul- 
ley for TDC locations, the second cylin- 
der in the engine's firing order should 
be tested after No, 1. Simply rotate the 
engine to the next mark. 

As explained previously. It will take 
two foil revolutions to bring all cylin- 
ders to TDC, If you're using the whistle 
or eyeball method to determine TDC, 
you can simply move on to the next cyl- 
inder on the bank. 

Plugging the hole 

Once you have determined the 
source and the seriousness of a com- 
pression leak, a repair decision must be 
made. Some leaks may not be worth 

repairing. 

For example, a leaking compression 
ring that falls right at the 25 percent 
failure figure on the cranking test and 
produces perhaps 30 percent leakage 
with the commerdal cylinder leakage 
tester may not be worth repairing, par 
tioilarEy on an older vehicle, On the oth- 
er hand, a leaking exhaust valve that 
produces the same loss of pressure may 
be worth repairing due to the fact that 
the Job la much less costly and time- 
consuming, particularly if you can 
replace your own cylinder head. 

If you find that your engine needs 
□ew piston rings, a complete engine 
rebuild is called for. The powerplants of 
IS or 20 years ago were frequently re- 
ringed right in the car. The mechanic 
simply pulled the heads, dropped the 
pan and knocked the pistons out. He 
would then hone the cylinder walls 
while standing on a fonder, install new 
rings on the pistons and new bearing 
inserts on the nods and drop them in. 

If your mechanic tries to tell you that 
he can repair your late-modal, small" 
displacement engine in such a manner, 
find a new mechanic. Today's engines 
are built to much closer tolerances, and, 
consequently, repairs involve consider- 
ably mom precise measurements and 
expert machine work. 

Don't take a chance on haphazard 
repairs. If your engine foiled in original 
equipment form, you certainly don't 
want it rebuilt to specs that are even 
looser than the original equipment 
specs VN 
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Commodore 

(iron power Ihtn App*» II *t Half 1h* prica) 



64 



COMPUTER AND SOFTWARE 

SALE 



$ 159. 



00 * 



WE 
HAVE 

. THE 

170K DISK DRIVE $199.00* BEST 

TRACTION FRICTION PRINTER $159.00* SERVICE 



WE 

HAVE 

THE 

LOWEST 

PRICES 



i * with software &i¥rog&app;iieiJr 

COMMODORE 64 COMPUTER J 159-00 

You p ay only $2*940 when you order tha powW- 
tul S4K COMMODORE $4 COMPOTE PI P^S we 
pack tN SPECfAL SOFTWARE COUPON with, 
yogr computer to*t allows ym to SAVE UP TO 
$100 off software s ala prtMtll With Ihaa* »v- 
inga applied yetir net compaJer tost is only 
$150.00. 

1T0K DISK DRIVE SlM.M 

YOU pay only $259,00 W^im you order the 170K 
O'mk Drive! PIUS wa pack Hi* SPECIAL SOFT- 
WARE COUPON that allows yoo to SAVE UP TO 
$100 off Krftwarv sate prtoMll With inw* hv- 
toga epphed your net Dfcik Orivi prise te only 
$19900. 

TRACT! 0# FRICTION PRINTER S1S9.OT 

YtHJ pay anty S2&9-00 when yby order the Qom 
alar ffl deiuxB I In* printer that prints fl 1/2 * H 
full aLze, aihtjae Sheet, roll Of tan fold paper, 
labels etc- 40, «. 93, 132 ceiuffin*. hmpacl dot 
malrl'pf, bi-dlrectlonel, flO CPS. Pl,tf5 we pack the 
SPECIAL SOFTWARE COUPON that SHOWS jto'J 
to SAVE UP TO 5190.00 of I «rf Ml* 
prices!) With thea* saving applied your nel 
printer pric# la oniv 5150,00. 

eo COLUMN BOARD $155-00 

Yog pay only $159.00 !w this 00 Column flwil 
when It II puretia&ed with * COMMODORE 64 
Computer or a Htk Drive or a Prinifetf ©r a 
Monitor. If fWPCh^aed alcrnS th* Mia price is 
5775.00, Included with thlrbwnf 1$ word pro* 
ee&fior pack, electronic spread sheei and mail 
merge data base on two iape$. Usl 1-275 00. 
fDtak add $10.00), 

EXECUTIVE 

WORD PROCESSING PACKAGE 

SCRIPT 64 EXECUTIVE WORD PROCESSOR !$ 

1 ha linasl available to r the COMMODORE 6a 
Comp uteri THE ULTIMATE tor PROFESSIONAL 
wordflrocesalrig appSfcalton, Featuring aimple 
apBrstidtfu powertu i less parting with * eu item- 
ized word dictionary, complete quraor and In- 
Mrtfdeltft key controls, line md paragraph in- 
eerikin, automatic deletion, ccnlwlng, margin 
ietUngs end otriput to all primer*. Included is a 
powerful MAIL MgRGE When used Wilh THE 
COMPLETE DATA BASE PACKAGE- XiaC 5 99. OO 
Sale 179.00. Coupon Price $52.00. (Utlk only}. 

COMPLETE DATABASE PACKAGE 

A user friendly data Oase system that make* in- 
formation easy to fund and atore,. You can add, 
change, delete, and saeroti for data. Print th* irv 
torinalien on a printer in any format desired. 
Whan combined with the word proccuor peo* 
you have a powerful merge program that allows 
custom documents and personated marling 
Nat*. Usl $89 00 Sale $60.00. Cdupdfi Price 
$45.00. (Dlak only!. 



SPECIAL SOFTWARE COUPON 



I W* pack a SPECIAL SOFTWARE COUPON 
In vary COMMODORE 64 COMPUTER- DISH 
DRIVE PRINTER-MONITOR we tell! This 
cotton allow* you to save up lo $100 OFF 
SALE PRICES and much more oi l hi I 
price*!? 

PROFESSIONAL SOFTWARE 
COMMODORE 04 



MpHH 


LM 


Coupon 


EhkuEIv« mr4 


5».«J 


$33 J00 


Com^Het* Dei* 


iHaro 


*48® 


EtaeliDnle Soraid* h«r 


JHW 


*4flCd 


Aorountlnf Pack 

Itial 52 Word PtoctMer— Plus 


K9QG 


tH pp 


Tap* 


$aa.« 


$37.00 


Omsk 

fetal Teal 2 * Wofd Pr«*Mef - 


$7$.« 


$42.00 


Taps 


U*M 


125.00 


ortk 


UBS* 


IH.CA 




124.95 


$1 2.00 


Di^c 

Dy ten &fqre-n Fw. 


$HlH 


$13.00 


Procatte? 

e^ooftninien fat&tnvt 


FP4be 


$*Hr» 


Oulda 




512$^ 


Pr.3g rimrwr a Hvlpar 


U900 


1*0.00 


ti^lc Tuk^f 


I29« 


H300 


TyotBg Tutor 


i»9S 


S1500 


BflitDi Daiigoar 


5159$ 


IfcOOp 


Med i*i name n 




$1700 


'rtMthor War H 


irons 


$12 00 


Mu^lc M>P.flr 


t'9.K 


$12.00 


E&U-Pte* 


52495 


$1300 


3D V*ltt £r*Jtft 


%U K 


$13 A 


Pc-crraaskrtnl 


IU.H 


$iZD0 


UjftIPin 


$31.96 


120CO 


Doiuial>uareoi«r 


i S.K 


I *.M 



Wm* or call tor 
Sample SPECIAL SOFTWARE COUPON! 



COMPLETE 

ACCOUNTING PACKAGE 

This general ledger program u periecl tor small 
business as waH a a home, it utilise a double 
enrfy bookkeeping system. Yog on Fy need enter 
ant Emaeactlcn and the wmputer wtH hand-ie 
one transaction and the computer wall handle 
the other, aji accounts ate trow dafmenfri* and 
will bilti to? 1 year, resuJtlng in a fiie nf all Iron s- 
aciions by socounl nuetoer, month */uJ yea* to 
date. E;fl£h ffiktolb a currant month* 8 (mseclions 
can fee viewed al any Mm* (99 ^couni* Ii7 en* 
tries per mgnthp, WLih thia accountiing e^gr*m 
you will be able !b mOAlt&r your Imancial growth 
as well as ygyr expenses. Imt 559.00- Sale 
$49.00. Cbud&n PrfcCi $32.00. (tap* Or disk}. 



VIC-20 

(a real computer at the price of a toy) 



s 77. 



00 * 



• 40-00 COLUMN BOARD $99,00 
- VOICE SYNTHESIZER $69.00 

i * with cisaetit and GorttHi putch«*j 

VIC-20 COMPUTER $77 m 

You get Ibe Cdrartsodore VIC-20 Cbmpultf to# 
only 57T.OO when you feuy at sale pri^s; The 
Commode** Data Caaaetle few oniy 569.00 end 
me Gorlek Iniroduclion to Basic program tnr on- 
ly 519.95 TOTAL LIST PRICE 5302. 95. SPECIAL 
PACKAGE SALE PRICE 5l» 2S 

VIC-20 COMPUTER $Uj0O 

Whan ym fe«y 6 tab* programs bn tele to* dnly 
IS-ft.00. Thai# 6 programs Nat for $1=00 DO (O 
$132.00. YOU tan ctiDM* one of Ihroa pecks- 5 
g*me padt, 6 heme finance p*Ck. or 5 amall 
business pack TOTAL LIST PRICE $360.00. 
SPECIAL PACKAGE SALE PRICE IW.GO. 

40-00 COLUMN BOARD 199 00 

A tantftslic price breakthrough for VIC-20 owners 
an this mosl wanted 5 APCaaaOfyll H 'NPw ydu din 
get 40 *r 50 Columns bn your T,V. gr Monllor 
Screen “ Plus we add a ward prdCeesfrr vriltl 
mail ##*erge. tt^otronSc epread sheet, time 
manager and tarminai amulalorM Thai* PLUS 
program^ re^u-ire $K gr 1&K RAM mem-bry. fDiak 
add $10,001. 

VOICE SYNTHESIZER 56S.00 

Volr«M Based. Make your VIC-20 COMPUTER 
TALK? Han fteturos Adwivfttent to *th*r mpdeH 
coebng over 5370.00. You can program an 
unlimiiftd number -nf wnrda and senienees and 
ever. adjuBl volume and pitoh. Ybu fiAe mike 
**rontuie game* tmi talk! a m«et tor enharro- 
ing your programming croalivity and pleasurH. 
includH FREE %UM Etf Itv. 

mK MEMORY EXPANDER $65.00 

S-iiitol — Switch seleelible — Hesel button — 
Ribbon cable. A must ID get toe most out of 
yeur viG’20 Compute#. hctoOea FREE SM.-M 
adventure game. 

m RAM CARTRIDGE S -39.35 
intfaiaes QroqmmmihQ power j V2 iime$. Ea- 
panOs total memory to 03 K (33,600 bytes}. 
Mimofy block switthee ere on ouiiide of ©ever! 
Includes FREE 1 1 6 95 game. 

IfiK RAM CARTRIDGE $69.00 

lncreas.es programming power 4 times Expands 
tom memery to 4m ^i.nco byt*e>. Memory 
block swilchss are an outside cover! Includes 
FREE 329 95 id ran tor* game 1 r 

12" GREEN SCREEN MONITOR $*29 M 

Excel lent quality VIDEO MONITOR Wilh afr 
i\Qtaw h 9 12 P Grfren Phe$pltoraw$ screen — 
1920 charactors (60 charactatt sc 24 fdws|. 
PeriMl for ward praceaning appilceEkin. 12 - 
AMBER MONITOR - 2000 ChWKtfri* KB Jim, 
5159.00- Plus 59.95 lor VIC20 or COMMODORE 
04 CtbN. 



] 



[ 



• LOWEST PRICES * 15 DAY FREE TRIAL * 90 DAY FREE REPLACEMENT WARRANTY 
BEST SERVICE IN iLS.A. • ONE DAY EXPRESS MAH * OVER 500 PROGRAMS • FREE CATALOGS 



Add $16.00 tor shipping, handling end insurance. Illinois residents 
pEiaae add 8% tax. Add $26.00 foe CANADA, PUERTO RIDD, HAWAit 
order* WE OO NOT EXPORT TO OTHER COUNTRIES, 
ineiaee OasHiera OhfrcK, Maney Ortftro# f^wanai Check. Anew 14 days 
f*r deliyery, 2 to 7 days For phbfls Wden. 1 day express rnail! Canada 
onde rs mu at be in U .S. d □ il are 



ENTERPRIZES [WE LOVE QUA CUSTOMERS! 

BOX 550, BARRINGTON, ILLINOIS 60010 
Phone 312/362*5244 lo order 







30 Ways To 
Help You Qualify 
For A Job That Pays More Money! 

FREE CAREER FACTS ABOUT DIPLOMAS AND ASSOCIATE DEGREES 



CAREER DIPLOMA 
| High StfiwJ 


1 


ASSOCIATE DI&REE f 
huniiwli 

Minagimiifl^^ 1 




ASSOCIATE DEGREE 
MirkMlng Mil* 




CAREER DIPLOMA 
Drifting 

~ - m 


CAREER DIPLOMA 
P nU» Scrtntt 

- 0 




CAREEN DIPLOMA 
mdutirm | 

Minagtlhtnl 

. 0 


CAREER DIPLOMA 
tiwhkeijHiiQ- 

.XL.. $ 




1 ASSOCIATE DEGREE 
Filmic* Hl|H 

| — -■ Q 




ASSOCIATE mm 

Accounting 

-vs*- 




CAREER DIPLOMA 
M CanSrtiiMMig 
A Rilrign liian 

-■ 0 


CAREER DIPLOMA 
| Vfctferihirf AtlitlUll 

i-L. 0 




DAREIR DIPLOMA 
SmiH OunrHi-t 

O 














. CAREER DIPLOMA 
HoUi/RntlurJAt 
Alinifltmanl __ 

— 0 




ASSOCIATE DEGREE 
Crvtt kngiiHirlfig 
| fichnolpgy 

UL Q 




— 

ASSOCIATE DEGREE 
Miehmioli E ri^iriuii ing 

TKtlflltogv ,™_ 

4 

'toy 




CAREEN DIPLOMA 
EhdMnici 


1 CAREER DIPLOMA 
D 4 ia 1 Macttvnki 

T-r a a L 0 




CAREER DIPLOMA 

ItlCDiTII T u 
PkiparMiM 

- - 0 




















mm diploma 

MkNfwSIwp 

• 


ASSOCIATE DEGREE 
EJlCtrlCll Engineering 
T wtoaMgy 

— Vi 




ASSOCIATE DECREE 
Electronic* 
T«cniwi*gjf ^ 




CAREER DIPLOMA j| 
Tram Rgm 

_., 0 1| 


| CAREER DIPLOMA 
Eltelricilfl 

ZL. 0 




CAREER DIPLOMA 

Cue Repihf 

£1 

j- j ~ „i 


CMEEH DIPLOMA 
Ml craaimputtr 
l FtolWlr 0, 




CAREER DIPLOMA 
Auti Men tunics 

~r -7 ... 0 




CAREER DIPLOMA | 
Sirrny?ng a 
Mipptog ^ 




1 CAREER DIPLOMA 
Wildil!|H'For*Jtr> 
ConurviEMn 

[ — - # 


CAREER DIPLOMA 
Art 

~ . » 




CAREER DIPLOMA 
CempOlsf 

Progrjmmmn- ^ 1 



Send for free fuel* and color brochure to find out wh at career training in the 
field of your choke might do for you — no obligation to buy anyth log now or ever. 

Now at home in your spare lime, you tan train for a money making career,, -even gel a 2 
year degree if you want. .Jo help you gel a better job. Find out every! hiilg you need to know 
about any one of these 30 career programs— with no obligation lo buy anything, now or 
ever, and no salesman wilt call, Just check the one program that interests you most. You will 
receive free fact*, color brochure and information on employment opportunities in I he field 
you choose. Mail coupon today and see how easy it is. lo train at home for a great new career 
or advancement on your present job. 



Open Book Exams... Adult Training 

Yourdiplaffii e>f 2 peer Aswciate degree b given 
la you for wha! yaw learn — not what you memo- 
rue. We send ieisoni and training material Id 
ynur liftffir. You decide when you are ready lo 
take each Book" esam_ Then mail i! lo 

your instructor Glided papers are returned to 
you with coalmen! s when ndfded to tfll you how 
10 correct your wrong answers. ''Open BoulT 
exams have proven to surce&iful. for aduSti, ihey 
arc now used in many college Our ftradualei tell 
Hi they like our method of independent study 
because it*! SO convenlenl and easy to do. You 
choose your own study hours in the privacy -of 
your own home. You move ahead one step At a 
time, as fast or at slow as you want. And every 
Diploma or A*SOtifttf Degree ii fully accredited 

An Ideal Way to Learn 

You waste no time traveling lo and from class. 
And yon never have to m rat a paycheck- Skilled 
Instructors are ready to help you at any lime 
You gel the lame high-rjua I ily training that 
JC5 has been known for *int* 1 391... the lame 
kind of Irainiitg program l b if i offered by giant 
COffipavtk* lo ihcir employee. . .corporations like 
Union Carbide, International: Paper, Btlblehem 
Steel United Stair* Steel, ek, And note I hoi if 



you wwh, ECS Will keep ynur employer jnfonned 
of ynur process If you feel it ta it help you toward a 
better iob^ or ap increase in salary 

No one can promise Kueceu but if ynu want 
morv Security, mm* day -lo- day tUnfactinn and 
more of a future, leod for fore facts and the color 
brochure of ynur choke. Thtfe i* TW oblkgalioo 
and no salesman will call. 

Could a Career Diploma Help You 
Earn $ 25 h G 0 E) to $ 100,000 More Id 
Y our Lifetime? 

Compare- ynur present salary with the amount of 
money you could be making in any one of the 
career* tiftod behw. Efetiman* avisaga Sit 25 
an hour, auto medurtki over SftOG An htfur And 
rt\ not only the money but the fun of working in a 
job you bkt- 

Could a 2 Year Associate Degree Be 
Worth Thousands of Dollar* lo You? 

A two-year degree I hat gives you an Asaociale in 
Specialised Busineu or in Specialized Technol- 
ogy couLd make a giant difference in ynur li-fctiirr 
earnings compared lo the average earnings nf a 
high school graduate. Check the degree or career 
eour** you ore fivent intereitsd in and mail the 
post age- paid reply Card today! 




Atac^wj Mm*#' OBLIGATION 
Home Shuy CckIiicis 

Salesman . 



Tp 

sa 
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CALL 

MAIL 
POSTAGE- 
PAID REPLY 
CARD FOR 
FREE FACTS . 



North Am en can and iniemaliMial Cornsponatnea Selwols 
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Nut starter 

Starting threaded fasteners in tight 
quarters can he a real struggle, which 
is why screw and bolt starters are pop- 
ular. Now there's a tool that starts 
something even smaller — the nut. 

Pull an adjusting sleeve back and 
spring-metal 
stepped prongs ex- 
pand to grip tightly, 
part of the way into 
the nut. You thread 
on the nut far 
enough so it holds, 
then pull away the 
tool and finish 
tightening with a 
wrench. 

The starter grips 
any nut up to Vi*- 
inch internal open- 
ing and is $4.75. 
For details, you 
should contact Cal- 
Van Tools. 1500 
Starter tool has Walter Ave Fre- 
st&pped prongs for merit, C Jhi □ 43420. 
hSttQr grip on nul. —Paul Weiner 



Fuse pull e r/ install er 




LfnfioQJt one end of a cyiindrica! JVse with 
the Coot Then puli with your fillers. 



A new Fuse pull^r/installer worts even 
on normally difficult cylindrical fuses. 
One end of the tool has a hook you slip 
behind the cylindrical fuse. Pull on the 
tool and one end of the fuse. The other 
end of the tool has a pair of jaws that 
hold [he fuse so you can push it into the 
holder. The jaws also Sock onto the 
blade fuse, so you can yank it or install 
it. Once a fuse is installed twist the tool 
to disengage the jaws. The plastic Lnol 
costs about a dollar. From tlussman 
Div., McGraw- Edison Co., Hox 1446G.. 
St. Louis. Mo- 53178 — FauJ Wej'ss/er 



Drain without pain 

Because of the cramped undersides of 
many cars, transmission and differen- 
tial drain plugs are extremely difficult 
to get at. 

You can't use a jackrabbiMype 
pump because the gear oil is too vis- 
cous. And you cari t siphon it out for the 
same reason. 

The Sludge Pump by LSK Automo- 
tive Accessories provides tin 1 answer, 
however You simply insert the tube 
down the fill hole and pump away 

This hand pump is really effective, as 
Fve found, out by doing a dozen jobs 
with it 

And the price is right about $2.95. 
it's available at most auto supply 
stores. 

]f you can't Find it. contact the man- 
ufacturer directly Valley Distributing 
Co LKS Automotive Accessories. 



Exhaust hanger 

A semi -universal exhausi hanger over 
comes the installation problems nor- 
mally associated with repair of exhaust 
systems 

Called Hang U- AH, it covers Ford and 
CM cars with the rubber Loop hanger, 
plus some other U.S. and imported 
cars. 

The hanger is a kit you can assemble 
in any one of many ways, li has an L 
shaped mounting bracket with slotted 
holes, plus a pipe bracket and rubber 
loop with round holes short distances 
apart, so the hanger can extend verti- 
cally or horizontally Also the pipe 
bracket can be set at an angle without 
twisting the loop. Price is about $2. 
From Mickson Industries. Flainville, 
Conn. 00062. — Paul Weissler 




Semi -universal exhaust hangar can be 
assembled in a number of different ways. 





Hand pump can squeeze into tigh t places. 

2540 North 29th Ave.. Phoenix. Arb 
85009 . — John W. Lamm 



Drill bit holder 

Drill bits are easy to Jose, and if you 
have several sizes out for one job. it' s 
not always easy to tell which size is 
which. A rotary dispenser that attaches 
to the drill cord handles both prob- 
lems 

The dispenser, which lists for SIS 
comes with 13 bits ('/ih through, L /i 
inch) Turn the top tp lane up an arrow 
with the size you want. Outlet holes in 
the dispenser also align, and the bit 
then slides out 




Wida the dispenser's top arrow at the 
desired size , the drill bit can slide oaf. 



When you're done, slide the bit back 
in. then turn the top to the next size 
you need It works like a charm It's 
from Henry L Hanson Inc., Box 
226, Worcester. Mass. 01606. 

— Mike Lamm 
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Thwarting raiders 

i have several dwarf apple and peach 
trees in my yard. Each year the sgurr- 
reis raid the trees a week or two before 
Tm ready to pick. Do you have a solu- 
tion? The animals can get w The tower 
lirnbs. even though I pur a barrier 
around the trunk, — Dale R, Hines. Day- 
ion , Ohio 

Try picking the fruit about a week 
before it's ripe. It wall Finish ripening 
indoors, and the aroma and full color 
will be less likely 10 attract the squir- 
rels . Also, hang some twirling and 
noisy items from the trees and on sticks 
driven into the ground. 

Jf that doesn't work, a single -strand 
electric fence on insulators placed 2 to 
6 in. above the ground, topped by wire 



mesh on insulators, will deter squirrels. 
Re sure the controller (charger) is listed 
by Underwriters Laboratories Inc. This 
will ensure that the current's magni- 
tude and duration are within an accept- 
able level for humans and animals. 
Both electric fl l CM 20 v ) and battery- 
powered (6 and 12 v.) control Ears are 
available. Sears is one equipment 
source. Follow directions with the 
equipment Check with your local 
building department before you buy to 
make certain the fence is allowed in 
your neighborhood V d also alert neigh- 
bors who have small children. 

You mighi also try bird netting, 
which has been known to keep squir- 
rels out of gardens, even though iTs nos 



guaranteed for that purpose. It's & 
woven nylon netting of about 1-in 
mesh. A 9 x 21 -ft. net. is about £10. 

Also, you could try a Finer mesh net 
called Insectinei. This net is knitted 
from 100 percent nylon A l5x2G-ft 
net costs about £9. and prices range to 
S3 5 fora 1 5x IGO-ft. net. They 1 re avail- 
able from French Textile Co. Inc.. 835 
Bloomfield Ave., Clifton, MJ. 07012. 
Send a stamped, solfr addressed, legal- 
size envelope for a price List. 

An excellent booklet on electric 
fences is published by Cooperative 
Extension Service. University of Geor- 
gia College of Agriculture, 101 Court 
Square, Decatur, Ga 30030. Send a 
stamped, self-addressed, legal-size en- 
velope. if the booklet isn't available 
from your county extension agent. 



CO detector 

With the great number of unvented 
kerosene, natural gas and LF gas heat- 
ers in use, and the ensuing danger of 
carbon monoxide (CQl you'd think 
there would be a great demand for CO 
detectors similar to smoke detectors, l 
know that there are laboratory instru- 
ments, but they're very expensive. Is 
there a product for homeowners 7 — 
F.J Collins . Glenhani H.Y, 

Carbon monoxide is a colorless, 
odorless, very poisonous gas formed 
when carbon bums with an insufficient 
supply of air To detect is you do need a 
sophisticated monitor. The one shown 
hero is about £530. 

I realize that anyone trying to cut 
down on heating bills by using supple- 
mental space heaters won't be happy 
with that added expense, but you can't 
equate payback with the saving of a 
life. IF an oil. gas. kerosene, coal or 
wood stove is starved of air necessary 
for combustion, it wilt operate ineffi- 
ciently and produce large quantities of 
carbon monoxide. When using a space 
heaier. make certain that you supply 
adequate combustion air 

If you have any doubts about the 
heater you are about to purchase, call 
the toll-free hot Line of the U.S. Con- 
sumer Product Safety Commission, 
S00-638-2772. 

You should also check with the heat- 
ing and ventilating division of your 
local building department to make cer- 




Thls bartory powered, carbon monoxide 
indicator sounds an alarm if the CO cou- 
centredon exceeds a preset level. 



tain That the heater you're thinking 
about buying meets the local code. 

For the name of the nearest dealer 
for MLniCO Carbon Monoxide Indicator, 
Model IV, write: MSA. Mine Safety 
Appliance Co.. 6GG Penn Center Blvd . 
Pittsburgh, Pa. 15235. 

Vinyl-clad story 

A salesman called on my wife and me 
recently and wanted to sell us vinyl sid- 
ing for the wood part of our wood and 
brick veneer one-story house. He said 
it would not only eliminate painting, 
but it would increase the value of our 
house by approximately 25 percent I 
would appreciate anything you have to 
say about this, along with answers zo 
these questions- Does vinyl or alumi- 
num siding breathe? How many years 



wilt such material last? — F.L Freder- 
kkson . Jacksonville Tex. 

Not being in ihe real estate appraisal 
business. I can't vouch for the 25 per- 
cent value increase (the figure seems 
high, unless your wood siding is in 
deplorable shape). But ! can attest to 
ihe elimination of painting. My experi- 
ence has been with a siding made by 
Mastic Corp.. a subsidiary of Bethle- 
hem. South Bend. lrad.. 46624-0065 
(the numbers are the new zip code). 
Although the material itself doesn't 
"breathe/' vapor can pass through at 
each of its 'T4ok r ' joints. Mastic Corp. 
hacks T Lok vinyl siding with a 50-year, 
nonproratod limited warranty. 

Komember though, metal and vinyl 
sidings are hung in nailing slots, not 
nailed tightly. This allows the material 
to expand and contract with tempera- 
ture changes Certeinteed and Bird & 
Son are other vinyl siding makers. 

Ifyou choose vinyl siding, know your 
installer, it's very important that he be 
familiar with installing composition sid- 
ings. (The siding manufacturer may 
have a list of in stal I ers he feels are com - 
petent to install his material.) HU 

Do you have a hocne maintenance or repair prTth'mn 7 
Send je eb MthneoMwrs' Clime. Popular Mechanics. 
ZE4 West STxti $1, Nyw York, JV Y. lOOlZ. Le tsew 
cannot ho answered rndutfduitfy, nut prnhlrmv of 
wide interest ho discussed m rfr* w^-mn. For 
rnortr home-repair dmS maintenance help, per PM s 
Horne Care Guido, f-l 35 jsiwrikii'd. Send yoiii orderfsl 
£9 iWwtbiinrci, fleue 1014. tfdcfjD C'J'Ey ifaLOrt. 

new York, N y 10I0I. 
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New Black & Decker 

INDUSTRIALS” 

. ..The Tools Of TheTrades ! 

Professional Palm Sander 



□u-arler Any Standard 
Sandpaper Shwt 



With Dust Collector 



We thought the Japanese had built the perfect finishing 
sander . until B&D showed us this baby! Nor only 
does B&D's really take a full quarter sheet of sandpaper 
. . . which the Japanese senders don't . . . but the shape 
Fits American hands far better and the dips are much 
easier to use. 

You also get a great dust colled ion system that lets you 
fine sand with your sandpaper, not sawdust. Add these 
great features to 12,000 orbits/minute, power to spare, 
double insulation and an 8 ' cord set, so you can work 
without an extension and you’ve got a sweetheart of 
a toot! 

9274 - B&D Finishing Sander ONLY $59 

BUY BOTH AND SAVE $19! 

These industrial quality BJack ir-d Decker saoders and drills arc 
ial*y priced. But if you order both now. you can save 
SI 9! OFFER EXPIRES DECEMBER 31, 19A3. 

B&D Sander and Drill SPECIAL 199 



You Can Order Tools By Phone 

CALL TOLL FREE 
* E 1-800-321-6840 

Ohio ftesirfenl* Cali: (210) 031-7645 



Professional 3ft Variable Speed 
Reversible Drill- - 



Rlc Lftichtung, please send me: 

9274 BAD Finishing Sander(s) > . 

9282 BAD V VSR DriUfe) @ $59 . - . « * 

9194 Both B A D Sa nder and Drill® $99 . . — - - 

Ohio Residents Add 6y a *ifc Sales Tax 

Shipping. Handling. Insurance S2.50 



Built For Double Shift Duty 

Here’s why this BAD Professional Drill is American industry’s 
favorite: 

Heat, the great destroyer of power drills, is caused by overload. 
But the last thing you want to think about, while you're working 
is overloading your drill, So BAD has engineered this model to 
withstand severe overload conditions by shunting the brushes, 
the proper use o i sleeve and needle bearings, and designing m 
maximum air flow. 



method OF PAYMENT: 

□ Check Encased □ VESA □ MasterCard 

Card 8 __ 

Good Thru ~ _ — 

O Enclosed is $1 .00 Please send me 
your fu IE-color 1904 Catalog of Fine 
Tools PLUS all catalogs end new toot 
bullesins FOR THE NEXT TWO 
YEARS, 

O Free with Sander and/or Drill 
Purchase. 




0-1200 rpm lets you run Slowly enough to drive screws or drill 
into ceramics. Or fa$t enough for disc sanding or grinding. 3.5 
amp motor gives you % HP and all the torque you could ask for. 
Double insulation, 8' cord set, UL listed ... a tool to depend on! 
92S2 - B&D % iJ VSR Drill ONLY $59 



Name 

Address. 
City . 



Backed by our 90 day money back guarantee. 

a 

U Dap*. 4B3PH 
P" 49*4 C&mntBTc * Pkwy 
~ Ctavfttarrf, Ohio 4412B 



LEICHTUNGSjf 

'THE V\torkbeneh People *1 



1 State Zip „ 

i LEICHTUNGTW 

'THE V\tofHbench Reopte*^ _ 

4944 Commerce Pkwy. Dtp!. 493PM 
^ Cleveland, Ohio 441i$ . f»rwi* IZ16) 931-T04S 






PM flew 10,000 miles across the Pacific with 

a group of astronomers, gambling we'd see 
the longest total eclipse of the 1980s* 












taug-hf the total eclipse on film Sun s corona 
(facing page} is seen at mid -totality. Flattened 
light at the pole s indicates solar magnetic pull. 

In liie 1 sequence- photos: 1. first contact of moon 
shadow an sun: 2. during totality Bailey's beads 
form at 9o 1 clock ; 3. solar flares show at 7 o'clock, 
4 polar brushes— the wispy light at the flattened 
part of the sun - are seen: 5. "diamond ring " 
effect is recorded as moon's shadow passes away 
from the sun. All eclipse shots were with 

Polaroid instant slide film, except photos 3 and 5, 
taken with Kodak Ektachromc 64 ASA film 
Photographer Robert Little {above} is with PM 
Science Editor Dennis Eskow (loft) and astrono* 
met Fred Espenak, in field just before eclipse 



v- :-_L- 



rM mtmfihou*: 

Ploben | JH^\ Cp*t>Tig* Hivnii 



jl^na soccer field at the jungle's 
Hedge in the Center of the 
universe, the giant known as 
K&hiu Rm kept a bloody vow and began to 
swallow the sun. We watched in amaze- 
ment along with hundreds of astronomers 
and astrophotographers who had traveled 
10,000 miles from America to see the 
Grehan Mata Han Total— the total solar 
eclipse of 1983. 

It would be the longest eclipse of the 
decade— five full minutes of total darkness 
in which to photograph the sun's outer 
atmosphere and perform experiments. It 
also would mark astronomers' first use of 
two important new technologies: Polaroid 
instant 35 mm slides and Kodaeoior 10QQ 
ASA color print film. But the event's real 
significance was in the setting itself: the 
Central Java jungle, where Buddhist gods 
continue to live out the dramas of a 
thousand years and where American 
eclipse-chasers nearly lost their biggest 
gamble of the 1980s. 

Thousands of professional and amateur 
astronomers plunked down bundles of cash 
to chase the sun, betting they would have 
their best chance ever to capture an eclipse 
on him. After all, the sun would cross Cen- 
tral Java in the middle of the dry season 
and during one of the worst droughts in 
Indonesian history. Clear skies could be 
reasonably expected over the eclipse scene, 

a string of islands running west -east from 
Indonesia to just off the Australian coast . 

On the night I arrived in Jakarta 1 was hit 



HM phour L*hI Wofctnson 








AFRICA 



RQJtHKO 



NEW'CtlNtA 



PATH OF 
ECLiPSE 



ANTARCTICA 



The eclipse's path of 
tot xtfty (right) began 
in cAd Indian Ocean, 
spread over Indonesia 
and swept cur past 
Australia into the 
Pacific. It was about 
2 r 000 miles long. The 
eclipse was in fts last 
phase at s unrise on the 
western extreme and in 
its first phase at 
s iiits er on the eastern 
extreme, The moon's 
shadow moved e>cng the 
path at about 600 mph, 
putting on its show 
for slightly more than 
three hours. The writer 
of the 200-mile- wide 
eclipse path fail over 
Centra! Java and its 
capita!, Yogfak&ne 
(below). North and 
south of the path , the 
eclipse was p&rti&L 



with culture! shock. The air hung hot 
and humid, heavy with the aroma of 
incense cigarets called Krocek. so 
named for the crackling sound they 
make when you light them up, Gone 
was the Western-Style Muzak, Instead, 
the night was tilled with Islamic wail- 
ing and Buddhist bells. Poker-faced 
military policemen watched the scene 
carefully, Reports in the English-lan- 
guage press hinted ominously at the 
existence of "’death squads/ 1 semioffi- 
cial troops who would shoot any nation- 
al caught hurting a foreigner Dark, 
gaunt natives dressed in thin doth and 
black fezzes huddled together barefoot 
on the floor of the airport terminal . Beg ■ 
gars? 

’ Pilgrims to Mecca/' explained my 
guide. Hapsah Karjono. ’They are 
going to pray and fast for Ramadan. 
Holy month/' 

As we walked into the torrid night, I 
gazed at the sky and groaned, lh Jt r s 
cloudy/' Not a star shone. T had spent 
nearly 22 hours on a jumbo jet from 
New York to Tokyo, then on to Jakarta 
and r finally. Central Java. 



A VIEW FROM 
THE EARTH 



MOON 

PARTIAL ECLtPSE 
(VIEW fiROM A} 



SUN 



CORONA 



TOTAL EOllFSE 
(View FROM m - 



in a total solar 
(right, tap), 
tween Berth and sun. 

Anyone in shadow 
path (B) sees a total 
eclipse. Just outside 
(Al eclipse appears 
partial. An anrrajiar 
eclipse (tight, bottom) 
occurs when the moon is 
farther from Earth than irk a 
total eclipse. Shadow doesn't 
quite touch . View under shadow 
fC) is Of black disk surrounded 
by a fiery ring or annulus. 



"Many pray for clouds." Hapsah 
said, 

"To go away," 1 nodded. 

"No. To stay. The Grehan Mata Haii 
Tote! is bad for luck, maybe/’ \n an 
unorthodox mixture of Islamic, Hindu 
and Buddhist myths, many Indonesians 
believe the viewing of an eclipse brings 
a curse. 

That night \ prayed, too. I hardly 
slept. And my stomach turned somer- 
saults on the next day J s one- hour flight 
to Yoqjakarta (Johg'-juh-kar'-tuhb cap- 
ital of Central Java and Hindu-Buddhist 



ECLIPSED 

SUM 



ANNULAR ECUPSE 
(VIEW FROM C) — : 



Center of the Universe. There, I joined 
a group of eclipse-chasers who were 
accompanied by a team of experienced 
astrophotogiaphers. The leader, Robert 
Little, who was on his 10th eclipse 
chase, would photograph the phenome- 
non for Popular Mechanics using the 
new ASA 40 Polaroid slide film. A tour 
guide, NASA astronomer Fred Espen- 
ak, planned independent research on 
the accuracy of eclipse predictions. Leif 
Robinson, editor of the astronomy jour- 
nal Sky And Telescope, was prepared 
to shoot the eclipse with the new, very 



hORTH PACIFIC 



SOUTH 



^OFit 
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high -s pood Kodak IQ 00 color film 

X jLtle r Robinson, several other tour 
leaders and 1 huddled in a steamy hotel 
mom to hash out the options in case of 
clouds on eclipse day, now less than 
two days away. We had cirrus clouds at 
just over 2 5, GOD feet, Robinson had 
observed on flying in from Bali. At 
15,000 fern he saw another layer of 
wispy cirrus clouds. And a deck of 
cumulus clouds clung to the top of a 
neerby volcano at about 1 0,000 feet. No 
one liked the emerging weather pic- 
ture. So P while some team members 
went Off in search Of weather data,. Rob- 
inson and l agreed to charter a plane. 

It was hard to gat anyone to talk 
about the eclipse, or to admit to any 
angst about the sudden turn of bad 
weather. Eclipse-chasers — profession- 
al and amateur — are a breed apart. 
Their enthusiasm is so great that they'd 
rather surrender their passports than 
miss a solar eclipse* 

"I'm not sure how many of these I’ve 
been to — maybe seven or eight," said 
Krystyna Jaworoswkp, a Smith College 
astronomer- She said she had come for 
the tour. The eclipse itself was just part 
of the experience. 

’There is little mystery. Man has 
photographed every aspect of an 
eclipse since che turn of the century/' 
Little pointed out. And it was the 
ancient forefathers of these Indonesian 
mystics who figured out that a total 
solar eclipse happens when the new 
moon comes between the Earth and the 
sun. The combination casts a shadow 
on the Earth about 2QO miles wide and, 
in this year's eclipse, about 2,000 miles 
long. The Moslems, who set their holy 
months by the first crescent of the new 
moon, cab predict eclipses accurately. 

Experiments during the eclipse 

Most of the experiments planned for 
the Gwh&n Mata Han Total were 
important to specialists in the field. By 
timing the four major phases or ‘‘con- 
tacts" of the eclipse to the splii second, 
Espenak hoped to contribute new 
knowledge on the accuracy of our maps 
of the solar and lunar paths around the 
sky. The path of the moon around the 
Earth is about 5^ off the path the Earth 
lakes around the sun. Only when the 
paths intersect at new moon is there a 
possibility of an eclipse. At another 
location, astronomer Alan Seltzer 
hoped to measure changes in the 
Earth's atmosphere fram the last total 
solar eclipse in July 1981. Many people 
planned to watch and log changes in 
temperature during totality. 

On a tour of the Borodupur temple, 
we saw a makeshift rampart where 
Indonesian National Television was set- 
ting up video cameras to cover the next 
day's event. It was part of a national 
fFta wfl turn to piw 54 J 




Try gold rum— the 
smooth alternative to 
bourbons, blends, Cana- 
dians, even Scotch. The 
first sip will amaze you. 
The second will convert 
you. 

Make sure the rum is 
from Puerto Rico* 

Rum has been made in 
Puerto Rico fir almost five 
centuries. Our specialized 
skills and dedication have produced rums of exceptional 
dryness and purity No wonder 86% of the rum sold 
in this country comes from Puerto Rico, 

Rums Of PUSRTO RICO 

Aged for smoothness and taste. 

FcrTiee Rums or *»i>enQ Rico tec ipo-a Poehci firon Rums Depl PM-e 
EjfKfjV^nue ol IH0 AmtfncK NY. h V lQlfl? C iMJGo^rrvngntQf Puerto? FL-c 3 



H you p re still it's boc au se you 

drinking haven't tasted 

whiskey gold rum 

on the rocks — on the rocks. 
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CHASING A SOLAft ECU PS E 

fCMtirtuarf ./fern jwge S3 J 

effort to keep natives inside at eclipse 
time- Even the Indonesian Air Force 
planned to send up aircraft to capture 
the edipse. But that meant bad news. 

'There's no plane for us," Robinson 
announced. "They woni let the pilot 
file a flight plan/' But Robinson also 
had good news. The weather was 
changing r although we couldn't be cer- 
tain to what degree 

That night, before dinner, Little let 
everybody know our options. We could 
get on our tour buses and head out of 
the path of the moving weather, or we 
could take a ride to the site originally 
set aside for our group about half an 
hour away. By acclamation, the group 
voted to run if neoassary, but to go to 
the original site if possible. 

We started to pack our equipment for 
the morning's journey: telescopes, cam- 
era, film, reverse dock drive telescopes 
to follow the sun. We packed sheets Of 
aluminized Mylar to filter out the most 
blinding solar rays just before and after 
totality. (Never look directly at the sun 
without protection. Many astronomers 
have gone blind ignoring this maxim.) 
We also made viewing "glasses." To 
protect our eyes, we stuck two 3S-mm 
slides with double sheets of exposed 



film on a wand so we could hold the 
slides to our eyes like opera glasses. 

Few people slept at all the night 
before the eclipse. Like little children, 
they ran outside periodically to catch a 
glimpse of any twinkling light. 

The shortest night 

T caught about three hours of sleep, 
then leaped out of bed, showered, 
packed and joined the others at the tour 
buses just as the sun began to rise. The 
clouds were breaking up, and we left 
for our original site three hours before 
first contact — when the disks of the 
moon and sun just touch one another 
for the fim time. After the first contact, 
totality was about an hour away. 

When we arrived at the school soccer 
field state police ringed the area to 
keep out the locals. Even before the 
darkness of second contact — when the 
disk of the moon covers the solar disk 
and only the sun s outer corona 
shows — roosters crowed and birds 
flew to their nests. 

Totality reduced most of us Ameri- 
cans to a very primitive state of mind as 
well. The day turned not to night , but to 
something quite different. A golden 
darkness drenched the land, giving it a 
copper tint, and the corona glimmered 
around the darkened sun like an obsid- 
ian marble set in a ring of fire. Some in 



the party let out primal screams, others 
applaud ed. 

I trembled and felt tears of raw am o- 
tion well up Inside. The universe was 
open before us for a brief instant, and J 
was privileged to watch- The Polaroid 
photos taken by Little were literally an 
instant success. He had shot the tow 
ASA film at exposures ranging from l /4 
second to 4 seconds. The results were 
impressive. 

Some photographers complained of a 
jiggle they felt at mid-eclipse Later we 
would hear a report from the Indonesia 
geological service of an earthquake Off 
the Java coast that measured 5 on the 
Richter scale, in addition to the astro* 
photos* the Polaroid was useful for 
scenes setting shots. The low ASA was 
manageable, if you had a good camera. 
We used a Nikon F-3 manually, 
mounted on a tripod. 

No one tried to hide the emotion that 
comes with this kind of victory. There 
were tears and hugs and promises to 
meet again for another solar eclipse, 
perhaps the total eclipse of 1984, which 
will be seen over New Guinea, also in 
the South Pacific. 

The giant, Kalau Rau, bad been driv- 
en away. Indonesians had done well, 
for he will not return until the newt Gre- 
ban Mata H&ri Total, scheduled over 
Indonesia 250 years from. now. IM 
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ALOE IN A 
SHAVE CREAM.. 
ITS A NATURAL! 



AND THERE’S EVEN MORE.. 



NEW RICH THICK LATHER. 
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Take a load off 
your feet. 

Until now, the only way 
you could tell if your boot 
was tough enough to 
take a long hard day of 
work was to buy the 
heaviest boot you could 
find. It got the job done, 



The sole difference 
is comfort. 

The microoellular compo- 
sition of our sole material 
is what makes the differ- 
ence. In a microscopic 
view, you can see that 
the material is permeated 
with airholes that lighten 
its weight while also help- 
ing to absorb shock. In 
effect, you're walking on 
a cushion of 
air And, the 
result is a 

E erfect com- 
ination of (iff 
dependable 

tOUghneSS Mittwmpic View 

and incredible comfort. 
Boots that live up 
to their name. 
When you make boots for 
people who wear them 
to make their living, like 
we've been doing for over 
75 years, you learn a thing 
or two, 

You learn to make boots 
that look good, feel good, 
and last a good long 
time. And, you learn not 
to put your name on 
anything less. 



but it also left you tired 
from your head to your 
toes. That's why we 
built a whole new line of 



boots called WorhLites . ™ 
Boots tough enough 

to take it, but com- 

fortable enough to 
let you go home with 

a bounce 

left in your 
step. 



grained cowhide we can 
find, and specially treat it 
to resist everything from 
water to acid. 

i We couldn't make them 
k any tougher So instead, 
1 we've made them a lot 
ffl lighter by using the 
same super tough sole 



material we use in our 
heavy-duty hiking boots. 
These Powerthane™ soles 
are up to 55% lighter, ^ 
and still give you all the I 
abrasion resistance, M 
slip resistance and^^M 
long tread life 
you need. '~4Bn 



Eiectroiuc digital scale shews actual weight, 
aoewate to 1/10 ounce, 

We couldn't make 
them tougher, so we 
made them lighter. 

Our work boots have 
always been known for 
toughness. That's because 
we start with the finest, full 



THE LIGHTER YOUR BOOTS 
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"W y .? 

The 

Right Stuff 
Collection. 







Purchase of any AE-Delco product 
qualifies you for this offer. 
Include proof of purchase with order. 

Wama 

Address 

Ct^y Stats Zlp_ - 
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SlM 


Fatal 


{A j Pliot'a A-2 Leather 

3Ur?=. M36, 
M, 46,40, 50 


*135-1# 








(B) Pilot '&Oa™iLr 


| 44.03 








(Cyfanh Commander's 
,r*ct*v 


1 6B.OQ 








fbiiapavw 


1 30.00 








(E) Avlitor Siigi aaaes 


1 20.00 









’SIZES: S-M-L-XL 

All sizes are men's sizes cut total 

4^ Hichlgm Salas Tai 

( Michigan residents only ) 

( Price includes shipping UTS ) 

Grand Total 

( ) Charge It. Please char ge to my credit card sect. 
Wo: □□□□□□□ □□□□□□□□ 
f ) BankAmerteard/VIEA * ( } MasterCard™ 

( } American Express * Exp. Data 

S Igr.atura 

Offer good through 3/31/84 or while supplies 
last, Void where prohibited by law. Offer valid 
iuTLSA only. Allow 4 to 8 weeks for delivery. 
Check or money order only — no cash . Make 
payable to — and Bend to — THE RIGHT 
STUFF, MICHIGAN MAILERS. 233 South Elm, 
Owosso, MI 48687. 



AC-Delco gives you 
the right gear while your car 
gets the right parts. 



The right battery. The right filters. The right plugs, For 
just about anything that moves, AC-Deleo has the right part. 

And now, when you buy any AC-Delco part at the usual 
price, you can get a terrific deal on "The Right Stuff 
Collection." 

Right out of the pages of World War II. There’s never 
been a collection like it before, And for a very good reason. 
Test pilot Chuck, Yeager — who was a decorated World War 
II fighter pilot before he broke the sound barrier In 
the X- 1 rocket plane — helped put it 
all together. 

The collection features authentic World 
War II design, and everything is of 



high quality. And as an added touch, each 
item bears our exclusive X- 1 
emblem — embroi- 
dered on the cloth- 
ing, stenciled on 
the sunglass case. 

TheX-1 emblem 
will be a sure sign to 
everyone that you know 
what’s "the right 
stuff" And that you 
also know AC-Delco 
is the way to go for the right parts. 



(B) flight vest. 

Shell: mllltaiy 
specification nylon flight Batin. 
Lining: survival orange nylon. 
Epaulets. Cigarette ■'pen 
pocket. Knit trim is nylon 
acrylic blend for durability. 



(1) Aviator Sunglass ea, 

&auecft Lomb Mirage. Gradient lens. 

UonreSfective matte finish 
frames. Ceae included. 



(A) Pilot 's A 2 Leather Jacket , Identical to original in all 
details. Oil -tanned naked calfskin leathers. Lining: 65/35 
poly cotton blend. Knit trim of nylon acrylic blend foe 
durability. 

(1) Pilot's Coverall. 50/50 cotton 
polyester. Updated with front aipper and 
VELLAG ' closures on all pockets and 
waist. Chest pen slot In breast pocket. 



(C) Tank Commander's 
Jacket. Warm, lightweight. 
Shell: 65/35 
polycotton military 
twill. lining; melton 
wool Brass zipper. 

Knit trim of nylon 
acrylic blend for 
durability. 



AC-Delco. The smart parts. 




GENERAL MOTORS CORPORATION 





THE PM 
WORKBENCH 




Closet from a kit 

Here's a quick easy and inexpensive 
way to add storage space. Affordably 
priced at $69.95. the Sturdi-Cmft parti- 
cleboard wardrobe unit shown (Mode] 
WK-912) comes in, kit form. It mea- 
sures 20 in. deep x 36 in. wide x 72 in 
high This piece is one of many kit mod* 
els sold through 5 ears. J.C Penney and 
home centers. For details. contact Stur- 
di -Craft. 200 Boylston St.. Chestnut 
HiJE. Mass. 02167— MW. 




Assembling the pRTlicieboard satinet 

took about 30 minutes Note the door 
support while the hinges are installed. 



Rental industry caters 
to do-it-yourselfere 

The 27th Annual Convent ion and Rent- 
al Equipment Show was attended 
recently by our man in Atlanta. John 
Gaynor. He reports that the conven- 
tion's vastness — over 5,000 rental peo- 
ple viewing 200.000 sq. ft. of exhib- 
its — attests to the growth of the rental 
industry today. The First convention in 
1957 had 59 members and attracted 
100 people. Gaynor reminds us that,, 
"Although there's no equal to owning 
your own tools, there are times you’ll 
need a rarely used tool for a one-time 
job and that’s where the rental industry 
comes in." — J.T, 



Pumping kero 

Despite all the commotion over kero- 
sene heaters, many homeowners — 
myself included — Find these auxiliary 
heaters a satisfying way to save heat- 
ing dollars brow. some manufacturers 
are producing equipment to make ker- 




Bu&t from a kit the wardrobe cabinet 
shown is one of many models available, 




Tj&xs handy tooi pumps or siphons kero- 
sene matty from a drum directly into ker- 
osene heater or an approved container. 



□sene heating safer and more pleasant 
to handle. 

The Lift/Siphon pump, by Beckson 
Products Inc.. Box 323. Clinton, Conn. 
06413. fits onto any 30- or 5 5- gallon 
drum with a 2-in. -dia bung opening to 
make transferring fuel easy and safe. 
It's 518.50 through industrial supply 
houses or from the maker.— H.W. 



AU pumped up 

This top quality polyethylene sprayer 
from Melnor Industries. 1 Carol Place. 
Jyfoonachie N J. 07074, is about as 
handy a compressed-air sprayer as I 
have ever used. The rig comes with 
two nozzles, smalt for superfine mist to 
jet scream and large for mist to super- 




JWodel 00 sprayer (inset) has & I 
operating capacity. The carrying handle 
tilts m one side to permit pumping. 



distance jet stream (for spraying trees). 
The 1 -gallon operating capacity 
sprayer shown here (Model 90) 
costs S44.99. You can also get a 
Z^-gallon sprayer (Model 92) for 
349,99 — H. tV. 



UPDATE 

Included in The FAf Workbench in June 
1983 was an item about a solar- powered 
radio. 

We recently J*urned that the company 
selling the radio, the Homesteaders Ware- 
house. Rgseburc^ Ore., has gone out df busi- 
ness. All orders that have been sent to this 
company will be mumod to sender by the 
post office. — J.T. 



if ytfu'vm eflTRB across * now prfflJirfT vrfrJs ±nnt* 
spwaji' fan : untE. im us know atioui it. Writ# ta FM 
W-Drkbtm^ P&jjuJ&r Mechanic^ 224 Waxs 57th 
WwYorLH.Y lOGUfr 
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Phene Extortion 



Let's put the screws to our phone suppliers on a terrific tong range cordless phone with a 
novel new consumer buying tool called GREED! 



U's a war. The major phone suppliers are 
each desperately trying to lock up big or- 
ders. And now. we've devised a plan to 
lake advantage of their greed. 

T ogether we c an a p ply e n oug h pre ss u re 
to get you a super high quality cordless 
phone with a range up to 700 for just $79 
And, hopefully we' II make a good profit for 
ourselves. But there's a problem. 
TIGHTEN the screws 
Before I tell you all about the great fea- 
tures and sound of the phone, let me ex- 
plain fust how we plan ro deliver these 
phones for such an admittedly foolhardy 
pries. You see, it's called extortion (legal 
definition please} and it works like this. 

There are two large phone companies 
thai are trying to get DAK's phone busi- 
ness. To he perfectly honest, the quality, 
guarantee and sound are so close that we 
couldn't decide between the two. 

Even their prices are close. So here's 
what we did. We got quotes from both of 
them for 6,000, then for 50.000 phonies 
And, here's what we decided. As you 
place your orders we'll offer each of the 
two companies a check (cash in advance^ 
for the number of phones we need. 

The company with the lowest price Of 
the day will get that day's order. You see, 
your orders give us incredible leverage. 

Usually we buy just one phone from one 
supplier. Unfortunately once they have a 
contract with us, they have no incentive to 
lower our price. And, si narcosis Eoday, we 
really can'i come out at only $79. 

SAFE INVESTMENT 
Don't worry about your $79. DAK is s 
large company. If this plan to sell 50,000 
phones fizzles out, we'll still be OK. Plus, 
DAK doesn't even charge your gredil card: 
until pfter we Ship. 

And most important. Each phone will 
come to you in ns, factory sealed carton, 
and will he backed by the manufacturer's 
standard limited warranty 

Finally, you won't be getting a cheap 



stripped down phone. We aren't dumb. 
We picked the phones we wanted before 
we got the quotes, go, nobody can make 
any changes to come out lowest. 

And frankly we ll get 50,000 of you new 
customers {we have 290.000 now) to send 
our 68 page electronics catalog to. So. 
even if it does firzle. we re sure to get an- 
other chance at you later. 

A GREAT LONG RANGE PHONE 
So, now let's see rf this is really going 1o 
be a stripped down low quality phone. 
Be member, each and every feature I de- 
scribe appears on both phones. And. if for 
some emotional reason you went to spe- 
cify which phone you want, no problem. 
I've got a way for you to do that too. 

Imegme walking from mum lo room m 
your home talking on the phone. You' II go 
out and get the mail, walk over to a neigh- 
bors or work in the yard or the garage. 

It's a superh personal security device. 
You can instantly call a doctor or police 
from anywhere you happen lo be. 

And. if you am needed at home, no pro- 
blem. There's a page button on the base 
that beeps you a i the handset which then 
becomes a wireless intercom. 

Cordless phones are a great combina- 
tion of posh luxury and life saving utility. 

NO INSTALLATION 
If you can plug in a lamp you can install 
your new cordless phone. Just plug in the 
modular phone plug and the AC line cord, 
then start talking. The phone uses univer- 
sal pulse dialing compatible with both ro- 
tary dial and Touch Tone* phone lines. 

LOADED WITH FEATURES 
Look at these features. You'll have last 
number redial to redial busy numbers. And, 
an LED on the base shows when the unit is 
charging nr when [ho handset i$ in u^G- 
There's both a stand by/talk switch and 
a power off switch so ihgt you don't have 
I o return ihe h 3 n dSe E lO 1 he base wh e n you 
aren't using it. 

And when you do put the handset in the 



base, its heavy duty NiCad batteries re- 
charge automatically, and a security sys- 
tem protects your base station, 

II yo u‘ re adj ust i n g a TV a nt e n n a, ihe per- 
son at the base can talk to you using the 
intercom feature and any of your regular 
house phones, So. you'll have a cordless 
intercom, with a rgng-e up to 700 ft too. 

The two companies that we are trying to 
'extort 1 our low prices from are Computron, 
and U.S. Tron. Even their names sound 
alike, Both phones are backed by a manu- 
facturer's standard limited warranty. 

TRY TOTAL PHONE FREEDOM 
RISK FREE 

Experience the thrill of total phone Free- 
dom as you roam throughout your home, 
yard or even a neighbor's house. You'll 
never have to "run for the phone' again. 

Try a cordless phone in your own home 
nsk free. If you don't find the luxury of talk- 
ing from wherever you are 100% enthrall- 
ing, just return the phone to DAK iri its 
original box within 30 days for a refund. 

To order a tang range full featured cord- 
less phone risk Frea with yourcredh card, 
e a II to 1 1 free or se nd you t c he ck for t he ' ex- 
torted' price of just $79 plus S3. 50 for post- 
age and handling. Order Number 9700- CA 
res add 6% sales tax. 

If you have a particular love for either 
phone, you tan have your choice for just 
£89 plus $3.50 for postage and handling. 
To order the U.S. Tron, use Order Number 
97Q1 . To order the Computron, use Order 
Number 9702. So. you'll pay only $79 if 
the choice is curs, or $B9 if it's yours. 



DAK 

**DUSTftlES INCORPORATED 

TOLL FREE 1-800423-2636 

If oljiy ati-ftr hour*, on w#aX*ndt or In CA 

CALL TOLL-FREE. . .1-800-229-1234 

10045 Vinowan St,, N. Hollywood CA 91606 








Vacuum . . . And More 




Vacuum pans (top} include H&ndi-Butl&r 
group of accessories, Vac's drives ha ft is 
exposed when ul&ming head is off. 
Above: flexible shaft, chuck, sanding 
disk, buffer, polishing pad, compounds . 



The Kirby ss a versatile vacuum cleaner 
with numerous options The basic unit 
is a powerful upright cleaner which 
Converts LO Lank canister Or handy 
shoulder-strap portable modes. Option- 
al accessories include the Renovation 
Group and she Home Turbo Group — 
an orbital sander that removes its own 
dust, a scrubber, a polisher and mas- 
sager You can even buy a barriering 
attach me ns The Handi-Ruder Group 
shown has attachments that you can 
use lor disk sanding, buffing, polishing 
and drilling 

Kirby Co., 192D West It 4th Si.. 
Cleveland, Ohio 44102. manufactures 
the vacuum cleaner. Suggested retail 
price fur the basic system is approxi- 
mately 3550. Accessories am extra 

- — Rosario Cnpotosto 




Close-up photo of buffer in action. PM 
roster found this r o b& a quality tool. 




Using the flexible shaft for a workshop 
drilling tasfc- Chuck's capacity is in. 




ESCORT WINS AGAIN! 

JULY 1963 BMWCCA ROUNDEL TEST 



file Altar fS J /Of Pi ESCQR T is simp in outstanding, 
unit decrmed non-poltce ale its by om 90 % 
. a price fat below th$i of many other detector drifts 
The ESCORT s imply keeps getting better ' 



ESCORT WINS 

MAY 1963 CAR and DRIVER TEST 

'The Escort looks so comfortable, contented, and 
familiar at the top of the heap that H's hatd to see 
that somttitng j?ew and special has been added, 
live with a new Escort tar a Me and ymt'lf realize 
it ti$$ advance# new ttfcwlty mt shoot# down as a 
genuine breakthrough. 



ESCORT WINS 

NOV 1982 CAR and DRIVER TEST 

'The Escort, a perennial tavoriio of these black box 
cmmisons. is stm m best radar detector m my 
can tuiy The Escort is a ovality piece of Hardware' 



ESCORT WINS 

DEC 1931 BMWCCA ROUNDEL TEST 

'The Escort is a highly sophisticate# and sensitive 
defector ihal Has been steadily improve# over the 
year$. In terms of wh$I all it #oe$ nothing etsb 
comes close 



ESCORT WINS 

SEPT I960 CAR and DRIVER TEST 

'Gan/ced according to performance, the Escort is first 
choice The Escort boasts the most careful and 
Clover planning, stie most pleasing packaging, and the 
most soti# mstrvetirm ot the lot ' 



ESCORT WINS 

MAY 1930 BMWCCA ROUNDEL TEST 

This unit . constantly outperformed the ether prod- 
vets and is the standard to which the others are 
compared it you want the best, this t$ it There is 
nothing else like n ' 



ESCORT WINS 

FEB 197 9 CAR 3 nd DRIVER TEST 

Only one model, the Escort, truly stood out from rlw 
te$t. once you try the Escort, all the rest seem a 
bit primitive. In no test did any ol the other detectors 
even come dose l" 



Talkbac k v 

June m. 

AmeNtm's New fcty Satellite fill ln Uimr-h Tnlk Wtom. 

Mr is tr mafW* Im ■L.tmt* jv sn um&mat r iMtfxHtph- 

ifftilill/y iCt liAtilv ft if it.' tVi itSit'fT f 1' IlC '* jLI St F4IC1 j-UUm J I I 

>yrHlj\ lu - iiin^ ur - radiw Ch«n. *. fl lb.i ■ ■ V- 
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ESCORT: 

“A GENUINE BREAKTHROUGH” 

-CAR and DRIVER 



Ip you keep up with magazine tests. know that 
ESCORT does mure Than lust outperform other ratta* 
detectors in ns moss recem evaluation Car ami Driver 
concluded *■ The Escort tarn detom is cmiy m 
im# m tm hm m value. mtom service. and 
performance. " Bui performance, as measured by 
warning distance is not ihe new breakthrough Aller 
all ESCORT has been dealing all comets since its 
iimoductten in 197B 

Now There s More To It 

‘A'hilE long detection range is obviously essential it 
does nothing to soltre a problem mat lias cropped up in 
the Past year. In Pad. increasing faoge by itself post 
makes (be problem worse. II you already have a good 
superheterodyne unit, you know what we mean A new 
generation ol imported detect transmits lartar signals 
and can set or? your unn as far as a mile away. 1 he 
longer the range of your uniL the farther away you find 
(hem As Cai and Driver pomied out fast November 
‘Stnce me ate m me detectors on m toad than 
notice tadar vntts ittietter&tce cooitf decode a 
oeni&ie nuisance 

Low Level Contamination 

A1 lirsl n was just an irritation A1 least ESCORT 
owners had a way ol drstmguishing ihe polluters from 
the real thing Our unique audio warning AHeremiales 
between ihe twp police radar bands it "beeps’ for X 
band and ■■brags" for K band The polluters' trashy 
s^nals triggered both warnings at once, and made a 
new sand - differed man (he sounds lor police radar 
The rest ul ihe industry didn't even know Ihete was 
a new problem Their detectors were making ihe same 
sounds as always, just more alien * 

Radar Epidemic 

As more and more of m ' podding detectors hit the 
streets she probLem became more senses II ooe ol 
the ■ pollutes" is approaching in an oncoming lane 
the alarm from your detector is brief Bui If It's traveling 
She same direction as you. your alarm can go on 1st 
mile s And the offending detector doesn'l have to be in 
the car right m\ to yours It can be ahead or behind 
and up to a mrle 3 way A very serious problem i stteec. 



Pollution Clean- Up 

The problem required an entire new app?0ac#i Ei^mimrq 
the interference from these imports , out engineers dis- 
covered a subtle difference between their signals and 
those or notice radar even though they were on the 
same Ireguestcy The solution, then was to design new 
circuitry that would reject the pollution while -and this 
was the hard part -mai retaining ESCORT'S industry- 
leading response to (wised and instant -on radar We 
named n ST/D/P* rSTatfitical Operation Piecessori, 
and it consists of a CMOS digital processor with buill- 
m memory ST -WP is not simple, and it's not cheap 
fkil it is, in our opinion. Ihe most i rnporfam break through 
in radar detection since superheterodyne. Car And Driver 
would s*$rn to agree, m w ait the worlds fladto 
Snack detectors caw torn right by your cat tn full 
microwave broadcast rmse 
and your Escort will sit on 
yw dash as politely and 
Silently as a canary-fed car ' 



hr -^ arfl 
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THE RADAR 
~ DEFENSE 
KIT 



Peace of Mind 

With ST/ 0 /p. wo ve pul ihe complications necessary 
to cope wiiti icday's radar proweins insMe - where tfiey 
work autemaiically. Just install ESCORT, plug it into 
vour cigar lighter, and turn it on ESCORT does the 
rest I! you encounter a signal Pom a ■ pointing detector,’ 
ESCORT keeps quiet while maintaining Us lookout for 
police radar 11 the signal is ihe real thing ESCORT 
immediately alerts you both audibly and visually And 
unlike other detectors that keep you guessing atom 
the radar's location, ESCORT'S signal- strength meter 
moves upscale as you approach and its variable-raid 
beepflr/bfawBr pulses faster You gel the lull story. 



#0H EHXmrowttAS ONnr 

The nets ST d P Lschncic^ ircorpefated m all reft ESQOFrfs is- 
sGaplafr e to all ESOOflls-lr-STi send 200000 Ic 39^999 

Tha ' S T.-C-. f Ratrolll costs S ?5 and irs&Jdas atftfmg ihe ST ft.'P 
Portal Orduilrp wiLti mernwif and raiUSy rEtjnmp an? fritqtmd 
rhe uni? The ESCORT'S ve A^i^niv rt-iil al«- M 

KlE-nrted :c a qhIe one allar :he oom^esmr and a I csur&s 
Ehe sftDpinq lasts t: rEEum Rie lh.I lo v-^-i "n:ludEd 



tp :nsjre ?rhc.enc r-HC p c^pi tErvic# a= a,H isa a s 2 ?.oa\ 
rBSEria.1iDn s>5[em <ai scheduling :hE ST-O-'P flct c'i! eEfvice 
00 MOT EE NO TOUR EECOflT Dl- 1 pfcasd a ^iUoi lEllEr um 
p*Cne calls please ■ ^ilh yn/ -na^e aMiesS inc stiiv mjrttWf 

id me spwi pwcssinp add-ess 

SW/f R(tt*rv*rions. ^0 0£m2iS. M|«n Ohio 

*m men se r£ \: u a e; penal slupp ng sS== 5 _ J d^Iails cr new 
mi whEn m can Sfind uS ydui ESCORT 



Ifs Slmpte 

if Kfou- wani i he best, ibcr z s no reason ip look anywhere 
else Bui don't take Off word for It Try ESCORT at no 
risk Coen the boi. insiaif ESCORT £>o your dash or 
visor, m take 30 days to test it. II you ?e not absolutely 
satislied. we ll refund your pLrchase and pay for the 
postage costs to return it Vou can 1 lose. ESCORT is 
sold factory direct, so knowlerSgeable support «snsf pro- 
fessional service are only a phone 0311 or parcel 
delivery away. And we hadk ESCORT wiih a lull one 
year limited warranty. Order today and lei ESCORT 
change radar for you forever 



Do it Today 

ts easy lo order an ESCORT, by mail or by ptnoc 

By Phone: Call us toll hee. A member of our 
sales stall will be glad to answer any ques- 
tions and lake fmm ureter i Please have your 
Visa or MasierCard 3t hand whEn yog tall), 

CALL TOLL FREE. , S 00 -S 4 ^t 60 fi 
IN OHIO CALL. .... B 0 ase 2 - 2 B 96 



By mi wen need to fc now your name and 
street address, daytime phone numbs* and 
now many ESCWT$ yog warn Please enclose 
a check, money order, or Ihe card number and 
equation date Irom youi Visa or hfasterCam 









WSA 







ESCORT I incktKfes i v^rythi ra? 5 245.00 
Ohio residents add Si 3 4B sales tat. 



Speedy Delivery 

If you order with a bank chncf- money order 
Credit card, or wire transit, your older is pro- 
cessed for shipment immesfiasety Personal a 
company checks require in Additional 18 days 



ESCORT 

RADAR WARNING RECEIVER 



Cincinnati Microwave 
Department 96S 
One Microwave Plaza 
CincmTiali, OfuO 45242-9502 












BARCLAY 
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The pleasure is back. 

BARCLAY 



King*. 1 mg. "tar". D 2 mg nicotine 
it ptr C^fillt by a reiogfltffcj 

mslhcMl used try R&W and supported 
by independent laboratories 



'• MSM^TCn 



Mt, IAH 



Warning: The Surgeon General Has determined 
Thai Cip retie Smoking Is Dangerous to Your Health. 



99% tar free. 



TGpHU!! IJLV^KliiriM IWM 3\i \"!pCa ! 1 ¥ LtpjllKj 






T he red r white and blue F-16 
shakes the desert sagebrush 
as it zooms by 300 feet over- 
head at just under the speed of 
sound. Precisely 4 r 000 feet from the 
long runway, Air Force Capi. John 
Bostick brings up the nose abruptly 
Lit a maneuver that takes the war- 
bird into a steep vertical climb. Five 
G'S of gravity claw at every part of 
his body. At 6 r 0GG feet he kicks the 
F46 into a helix of tight vertical 
rolls, spinning like a top as he heads 
for the sun. Bostick flips on the 
smoke generator and a white spiral 
marks his trail as the plane itself 
vanishes from view, engine roar- 
ing, intake shrieking. 

Yes, the Thunderbirds are back. 

A year and a half after five mem- 
bers of the Air Force precision 
flying team were killed in two sepa- 
rate crashes, the slower, less spec- 
tacular T-38s have been replaced 
by six combat-ready F-16s. And in 
fact, except for the team command- 
er, the whole crew is brand-new to 
the air show scene. 

Bostick, a lean, articulate 31 -year- 
old, likes to point out that The 
corkscrew trick couldn't have been 
performed in a T-38. Not enough 
power. But the F-16 uses only 60 
percent of its full power potential 
to get into the impossible climb- 
impossible for anyone not flying an 
F-16, that is. 

The January 1982 crash that 
wiped out the old team occurred in 
the performance of a fairly routine 
stunt galled the line-ahrnast loop. It 
required the four T-3Bs eo loop side- 
by-side just above the ground. But a 
loose bolt got lodged in the stabF 
lizer of the lead jet and the closely 
following team members followed 
the leader as his craft slammed in- 
to the ground. All four were killed 





on impact. A Fifth team member 
had died during an exhibition the 
previous fall. 

Following their debut perform- 
ance earlier thte year, the new 
Thunder bird pilots acknowledged 
that the memory of the incident 
still bothered them, Bostick, who had 
known the four killed in the loose- 
bolt incident, said that perform- 
ances kept the memory fresh. But 



Even the memory of a tragic crash 
can't keep the Air Force Thunderbirds down. 
Now they're f fyjng supersonic F- T 6s. 

BY EDWIN Kf ESTER JS. 



PM phnt'j: Mkcftael Hu^mgeF 






The jets start rolling left at about 2 r 000 feet, 
maneuvering into -she diamond forma lion at 400 
knots or more. Then, as the speed is rwfacecL 
the F-I&s turn upside down in the diamond* 



I At 300 fast and 
410 knots, the 
F*16s nose up 
sharply. The jets 
5<mr f putting 3G's. 
or three times 
the Earth 's 
gravity. 





he stood proudly by his craft and 
his teammates. 

n If your best friend is killed in a 
car, it doesn't mean youll never 
drive a car, JJ the soft-spoken Ken- 
tuckian said, “You go on flying in a 
very professional and safe manner.” 

Safety Ls one of the features the 
Air Force points to with pride re- 
garding the F-16. The front-line 
supersonic fighter is a multirole air- 
combat jet and attack craft, with 
a powerplant that can kick up over 
23,000 pounds of thrust with the 
afterburner on. Besides more-than- 
needed power, the craft is con 
sidered orb of the most maneu- 
verable In the NATO fleet. The 
cockpit is built to hold the pilot com- 
fortably in his seat through 8G's, 
And the Control stick is a force-feed- 
back type, one which moves the 



craft in the direction of the stick 
according to the force exerted by 
the pilot. It all adds up to a jet that 
can run through the most difficult 
maneuvers with aplomb. 

Still* as safe as the aircraft is, and 
as experienced as the team mem- 
bers are, the Air Force took no 
chances in preparing for the Thun- 
derbirds' comeback. Maj. Jirn Lath- 
am. a former Thunderhird wingman, 
was picked to command the new 
unit. A call went out for volunteers. 
Thirty Air Force pilots, each with 
over I0 r 000 hours of logged air 
time, applied, Latham personally 
screened each candidate, taking 
him up three times in a two-seat 
F-16B to check out the candidate's 
flying skills. As each man was 
selected, he participated in the 
screening of the rest. Some of the 
(Phase turn io nsge ! 34 > 



World-Class Acrobats On The Scene 




Like the Thunderbirds , aerobadc teams from 
other countries and other service branches 
are making riae rounds of air sJiows through- 
out the world. An A-4 Skyhawk {above} is one 
of the US- Navy's Blue Angels. 




Canadas Snowbirds fabovej 
fTy CT1 14 7t.i tor training jots 
Japan's Solf-defenSe force 
Hies a ream catted the Blue 
Impulse (left). Its craft are 
Mitsubishi T-2a trainers. 








Red Arrows 
pilot 
ftewk T-te. 

Tfte Nether- 
lands use s only 
a soloist in an 
NF-Sa Tige r 



GEOMETRY OF A TRAIL 
TO A DIAMOND ROLL 



From their final diamond for- 
mation at 2 r 500 feet , the jets 
go info a sharp dive and gravity 
goes cfowxr to near weightless- 
ness. As they near tho grand- 
stands. the F-l6s make a turn 
past the crowd at 300 feet 



;viW • 














Not canoes, not kayaksi but somewhere in between. And fun 



IN NELSON 



77ii5 overhead shot highlights thin 
shapv of rowing sh&tls. Unliko a 
rowboat which has a stationary soat 
a shell has seal rbiit m owes && you row, 









R owing is the world's best exercise, 
even better than jogging. That’s 
what its proponents claim And they 
may be right. An estimated 60 percent 
of those who row for fitness are doc- 
tors. 

Serious rowing is done in specially 
designed, fine-ended craft with a slid- 
ing seat, and with long, dished oars piv- 
oting on outriggers. 

Rowing does not leap out and 
announce itself as a sport for the 
masses. And it won't— at least not until 
somebody figures out a way to get 
about 60 pounds of hand-laid fiber- 



glass. plus the associated fine- tolerance 
h ardware, down to the price of a pair of 
running shoes. But it does offer a rou- 
tine lhat involves much more of the 
body's skeletal musculature than most 
other popular activities. Racing oars- 
men, whether handling sculls (two 9.5- 
foot oars) or sweeps fa single 12 foot 
oar), are said to expand more energy 
per unit time than competitors in any 
other sport. 

The prospects of exercise alone, no 
matter how beneficial or exhilarating, 
wouldn't move most of us to invest as 
much as several thousand dollars in a 



Alrien f s 1 6-foo r 
Ocean ShoU has a 
Z54 nth boam, Like 
most recreational 
shells, ft is made 
of fiberglass. 



classic wooden racing shell. It is called 
a shell for good reason — if you're not 
careful, you can easily put your foot 
through the bottom. 

The traditional racing shell is about 
the most elitist piece of sports equip- 
ment ever devised. Yet a few pioneer^ 
ing designers have managed to adapt 
the concept into a '"fitness machine ' for 
the mass market. At between $1,100 
and $1,300, there are a half-dozen rec- 
reational (single-scull) rowing shells 
that meet these basic requirements: 
rugged enough to withstand the nov- 
ice's inevitable collisions with piers, 
buoys and other watercraft, and some- 
how packing nea^world-class speed 
potential into a gamgeahle, tairoppable 
feet long with an average 2 -foot 
beam) hull, even though it may double 
the weight of a competition shell. 

The speed potential is important. 
World speed records are established at 
2.000 meters, abou? a mile and a quar- 
ter While Olympic ’’eights" can sprint. 

■ rum to wage' 136} 






FM s boating editor rows 
Small Craft's Warning (al- 
so opposite) Seat (above) 
mils on tracks. 







A rowing shell can be earned 
easily by two persons. Tide is 
Hr B. Graham's 19-foot Trimiine. 
It weighs 64 pounds and is car- 
toppable. So are other shells. 
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This is the year that we've all been 
waiting for: Now, the home team 
goes on the offensive. 




BY GARY WfTZENBURG onxn aujo m 

H appily for all of us, not much of George 
Orwell's prophetic doomsday prose has 
come to pass. But, amazing as it seems, 
1984 is here, especially in Motor City, where they 've 
been working on 1934 since 1979. 

And what of the 84 cars? For one thing, high tech 
and muscle are in. Dull is out. Almost every car- 
maker is on a youth and performance kick. Cars are 
Fun again, and even the lowliest sedans in the line 
are being Infused with new trim and more power to 
make them more fun to drive. 

Every carmaker is stressing the high-tech nature 
of his offerings. New lightweight materials, new 



electronics, new engines, new body construction 
processes, new aerodynamics, new, new, new. 
There's no question that Detroit was stung badly by 
the import invasion and they're fighting back with a 
vengeance, mustering every weapon at their dis- 
posal to make quality, exciting automobiles that will 
appeal to Americans. 

The 1984 new model crop is one of the heaviest, in 
years In fact. Chrysler is introducing more new cars 
in '84 than in any other year in its history. There are 
so many new models this year that several of the car 
companies have split up their introductions. Bather 
than hold the information for a later issue, we're 
splitting up our coverage, too. YouTL got the earliest 
reports from Chrysler, Ford and Pontiac this month, 
and more from all the General Motors divisions, Ford 





LINCOLN CONTINENTAL MARK Vli 



First of the showroom stoppers 
for [ft# model year come From 
GM and Ford. Pontiac makes 
history with the first mid- 
engine sports tar from Detroit 
The two-seafor Fiero began as 
a doodle for a high-mpg com- 
muter car, but With its great 
looks and Fpntmt'S plans for 
high-perf parts it 'll be a 
fiot one. Ford s Escort and 
Lynx get a turbo for 84, and 
the all-new Mark VH is slip- 
pery as can be wjtfi a Cd of 0.38. 
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and American Motors in next month's issue. Here s 
what we Ve got so far. 

Pontiac 

The news is the Fiero 2M4, America’s first mid- 
engine sports car. It is probably the most innovative 
automobile ever mass-produced in America, built by 
possibly the world's most unique and advanced pro- 
duction process* 

Pontiac Div managers have been pushing for a two- 
seater sports car for over 20 years. But there wasn't 
enough of a market, they said, and Corvette had part 
of it covered already. 

So how is it that nearly two decades later, with the 
troubled U.S. auto industry just barely beginning 
to recover from its worst sales slump in modern 



history, Pontiac finally has its sports car? Because 
originally, according to Hulfci Aldikacti, the project 
manager who brought the Fiero to life, the Fiero was 
proposed to GM management as an inexpensive two- 
seat economy car. A commuter car. The pinstriped 
bean counters bought it and the Fiero was on its way. 

Surprisingly, the P-ear, as it had been designated, 
began as a front-engine* front-drive design . But that 
made its nose too long and high. So they turned the 
fwd power train around 180* and shoved it in behind 
the seats. This mid -engine configuration, also opened 
the door for much higher performance and handling 
possibilities. 

With visions of mid -engine race cars dancing In 
their creative heads, Pontiac's project team de- 
signed a racer-like structural space frame around a 





Fwd CJuysJar mini vans weigh 3,000 pounds, have a top CFVF of 4, BOO pounds. 



driver and passenger. This not only 
protects them, but also Forms the ba- 
sis of a unique driveable chassis, in- 
dependent of the body skins r to which 
all the suspension, power train and 
other components are mounted- Much 
of it is high-strength, lightweight 
steel, with corrosion-treistant galva- 
nized steel used in key structural ar 
eas. 

The strut rear suspension is basi- 
cally the X-car front arrangement, but 
upgraded to later A-car (Celebrity, 
SOOOp Ciera. Century) specifications > 
For the front, the GM T-car (Chev- 
ette, 1000) upper and lower control- 
arm front suspension system was cho- 
sen for its good geometry and com- 
pact, low-profile dimensions. Rack- 
and- pinion steering to enhance the 



steering response and handling, and 
lightweight, power-assisted, alumi- 
num-caliper disc brakes are fitted at 
all four comers. 

Plastic body skins are used because 
they don't rust, they're resistant Ig 
minor damage, and they're easy to re- 
pair or replace Also, the tooling is 
cheaper for a relatively low- volume 
car. The Fiero's horizontal panels — 
hood, headlamp doors, roof, upper 
rear quarter panels and decklid — are 
stiff sheet molded compound (SMC), 
while its more vulnerable vertical 
body parts like front and rear fascias, 
front fenders, doors and lower rear 
quarters, are flexible, scratch- and 
dent-resistant, reaction- injection - 
molded (RIM) urethane. 

Because of the car's short tail and 



upright rear roof, its drag coefficient, 
0-377, is good, but not spectacular. 
Pontiac's designers experimented 
with slicker fastback and bubbleback 
designs, bus ran into problems with 
rear visibility, cooling and engine ac- 
cessibility. So the design was left 
pretty much as you see it, except for 
refinements by chief Pontiac designer 
John Schinella and his group. 

The interior design is aircraft- in- 
spired and driver-oriented, with a 
free-standing instrument cluster and 
fingertip location of m^or COturoiS- 

Centered in the easy-semice instru- 
ment pod are rectangular temperature 
and fuel gauges flanked by the large, 
round and easily readable electric (no 
clumsy cables) tachometer and speed- 
ometer. A voltmeter sits inside the 
tach, so ail that's missing is an oil- 
pressure gauge. 

Enough background. How does it 
work? 

Styling judgments are subjective, of 
course, but we think Fiero's looks are 
superb. It makes Flat's mid-engine 
XI/9, which we’ve always liked, look 
like a rough-hewn block, puts Maz- 
da's nice but plain RX-7 on the trailer 
and blows Nissan's overdone Z8QZX 
and Mitsubishi's clumsy Stanon clean 
into the weeds. 

On the negative side, what look like 
quarter windows are really black plas- 





Chrysler Laser and Dodge Daytona are 
shfJtvroom stoppers for *$4- Fwd sports 
cars feature a fuel-ktfeciod, uirbo- 
cfiarged 2.2 -liter Four rated at 142 
hp. Reliant and Aries iivu-rioors. 
four-doors, wagons have lots new, 
including Mmufes-ttko grilte- 
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tic paneK and the lack of any real 
glass there creates a visibility prob- 
lem when merging or changing lanes. 
There's a rear quarter vent fbr carbu- 
retor air on the driver's side, hut no 
matching one on the other flank. The 
function-oriented Pontiac designers 
couk£n“t see installing a fake one. 

And the pop-up headlamps, which 
rise to legal height like twin E.T. 
heads from die ultralow hood, look 
pretty awful in their up position. 

Mechanically, ihe car that Pontiac 
cleverly convinced the corporation 
was a sporty commuter has not quite 
completed its conversion 10 serious 
sports car. Beneath Plena's smashing 
body lies a surprisingly good suspen 
sion. But behind its seats sits an an- 
cient econocar power train. 

Tt r s not Pontiac's fault. The pnjb- J 
lem lies at GM's corporate head- 
quarters, where shortsighted deci- M 
sion-makers have refused to step up 
to the need for modem, high-revving 
engines and decent, five-speed manu- 
al transmissions. The old 2-5-Hter 
pushrod Four and lazy-ratioed four- 
speed were behind the times in the 
a 80 X-cars four years ago. The same 
combination today is woefully out of 
date, especially in the high-tech Fiero. 

With throttle- body electronic fuel 
injection and new*fDr»'84 fast-bum, 

I Please turn cq pay* 156) 



Dodge Charger and Plymouth rdrfsmo are The sporty hatchback coupes based on the 
fwd Dodge Omni and Plymouth Horizon. For '84? the Charger and Turismo are dfs- 
tbjgLrisbfjcf by & new quad-headlamp fron t odd end other sheet- metal refinements- The 
Shelby 2,2 and close-ratio five-speed transmission is the hot setup. The Hori- 

zon and Omni also got the Shelby power package and optional Ball ye cluster with hid 
instrumentation. The Chrysler New Yorker, which is one of the best tittle /tixury 
padkages out of Detroit? receives an extensive array of standard and optional equip- 
ment added for 84 r including a rnrho on the 2.2 EFJ Four 
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These latest cameras and 
attachments will take you into Davy 
Jones' locker fn pursuit of new 
vistas you can capture on film 



BY FRANK LUSK 

PM UEfcJbfldatuf phirtu F tnii Bpiag-fil 
frlhfrf -phuloe; by Ihe itkilhor 
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Sui)pak i/xjdprwa^ flash 
was used along with 
Nikonos cam&ra (lefi) to take 
photo above- Camera and 
flash co-mho provide tight 
10 stow colors. 



The Nikonos TV A has been improved 
over an earlier model Hanimex 
makes an underwater 35mnt ceiled 
the Amphibian , and a waterproof 
case for the Kodak Disc Camera, 
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U nderwater photography is a more 
exciting — and accessible — expe- 
rience than ever before. Two new cam- 
eras a camera housing and an electron- 
ic hash will take you deep into the fun 
of a new world to capture on film. 

The cameras ere a Nikonos TV 'A 
(vastly improved over earlier model 
numbers of the Nikonos) and a 35-mm 
version of Hardmex's popular 1 10 Am- 
phibian. The housing is from Hanimex 
for the Kodak Disc Camera, And, Sun- 
pak has released a new flash attach- 
ment that will help ajl these cameras to 
record true underwater colors, 

Nik on os IV-A 

Until the introduction of the Nikonos 
IV- A^ Nikon ' 5 underwater camera line 
had hardly changed from one Nikonos 
model to the next since its inception 
back in the '50s. It has always been the 
under water workhorse of professional 
and amateur photographers who find 
its rugged, compact design and exten- 
sive line of accessories without equal. 
Now, it's even bettor. 

The current Nik ones IV-A has auto- 
matic stepless shutter speeds from Vri 
to Vi «» of a second. The larger high 
eyepoint viewfinder is centered over 
the lens to reduce parallax, and film 
advance has been modified to operate 
Like that on above- water cameras. 

Nikon also has done away with the 
old, clumsy way of changing film, 
which involved first removing the lens 
and then literally removing the guts of 
the camera from its outer shell. The 
new model incorporates a hinged beck 
which Is both tightened and locked with 
a simple latching mechanism. There 
are 1&-, 28% 35- and 80 mm lenses 





ffanhnex Penguin fates? called tVei p iV Dry 
Housing) Seats the Kodak Disc Camera, 



available, with the latter two optically 
corrected for shooting both in and out 
of the water, An automatic flash unit, 
close-up attachments and many other 
accessories also are available. 

Non-Nikon accessories; also can be 
used with the Nikonos IV- A, and 
among the extras is an underwater 
strobe made by Sunpak (the Marine 32 
model). It lacks the automation of the 
Nikon flash, but it has many similar fea- 
tures, including a built-in slave and 
impressive power- 



Its 35-mm f£S lens may be focused 
from 3 feet to Infinity and stopped 
down to £22 using Large, easily gripped 
controls on the front of the camera. The 
35 Amphibian may not be the system 
camera that the Nikonos is, but it's very 
attractive for the price. 

Hanimex Penguin 

While there's nothing new about 
underwater camera housings, dropping 
one of Kodak's remarkable little Disc 
Cameras into one creates an underwa- 
ter unit that's too much fun to be over- 
looked. 1 would guess that anyone over 
the age of 5 could take perfectly 
exposed pictures. The Hanimex under- 
water housing retains the Disc Cam- 
era's ons-button operation and may be 
used to a depth of 4 meters. The cam- 
era features a four eleinent 12.5-inm 
glass lens which is prefocused to pro- 
vide good imago sharpness from 4 foot 
to infinity. Exposure, film advance and 
flash operation are all automatic. The 
camera and housing float so you can 
find the unit the next time you dump 
yourself out of a canoe. 

' A recent trip to tho Florida Keys gave 
fFteflsa turn eo 146 > 



Hanimex 35 Amphibian 

Like the Nikonos IV-A P the Hanimex 
35 Amphibian is a true underwater 
camera, designed to withstand water 
pressure to a depth of 50 meters. Sim- 
ilar in appearance and operation to its 
little brother, the 110 Amphibian, the 
new modal offers 35 -mm Him quality in 
a package only slightly larger. 

Built into its rugged orange body are 
features such as auto* exposure, motor- 
ised film advance and a built-in flash. 

Sunpak Marine 32 <Mt) lets you take 
flash shots with underwater cameras. 
The now hack on tho Nikonos IV-A { righ t) 
is hinged for easier ftim changing Hani * 
max's 35 Amphibian (below) has a built- 
in flash and easy-tQ^grip controls. 
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30 DAYS WITH 

KraSCoM] 

The new Heath Educational Robot One turns out 
to be a personable member of the family. 

BY NEIL SHAPIRO election, :cs editor 



A keypad on HERO- 1 s forehead 
lets you enter a program j'nfo hiS 
on-board comparer. He can be pro- 
g rammed in assembly language or in 
an easy-i&mastsr "mbor 




«^%addy, is HERO going to come back home?" 
Wmy 4-y ear-old daughter asked. Tears 
wetted in her eyes as I loaded the robot into a 
car bound for the photographer's studio- I as- 
sured her that her new playmate would return 
and reflected that it was true — HERO-1 wasn't 
just a computer on wheels, he was already 
a member of the family. 

They say all newborns look alike, but when 
HERO-1 (or the Heath Educational Robot One) 
arrived — in two large boxes filled with every- 
thing from gears to chips, along with a thick 
assembly manual — he was less than beautiful. 
However, he went together faster than I 
thought he would While he was no clock radio 
in simplicity, 1 found his step-by-step manual 
easy to fol low In I ess than two w eeks of p artia l 
evenings, there he stood — a baby robot with 
cute little tubular eyes, tiny hand ever ready to 
grasp your finger, little forehead wrinkled with 
buttons and a pleasant, ready -to4earn attitude. 

I flicked the button to ON and HERO re* 
s ponded with " Ready" And ever since then, 
he has done his best to fit in with our family. 

Hero's little brain (pardon me for not cap- 
italizing his name any longer., it just doesn't 
seem like the little guy's style), which is a 
6808 microprocessor with 4K of RAM, quickly 
began to catch on to the world around him, 
with a little help from his programming parent . 
Actually, programming Hero is far easier Than 
getting most kids to listen to their parents. In 
fact, even if you've never programmed a com- 
puter, it will probably be easy to get your own 
robot to follow your commands 

There are three methods of programming 
Hero. The first, and most complex, is called 
assembly language. The next, not much hard- 
er chan using a BASIC -style computer language 
(although it uses numbers entered via the 
forehead keypad rather than words), is what 
Heath calls "robot language." And, finally, he 

ffitaije turn ra nazt 1 4 } . 







Store end retrieve roJbor programs 
w^ffi an y cassette recorder A t left 
aryfrthe two RCAjac k$ for a re- 
corder. below those jacks are large^ 
moleX'Style connectors for the 
power supply and /earning pendant . 



Tjjtth sequence (above) 
shows htiw HERO Can move 
a glass from above his 
head to table height. 
IJpCaiJ (right} shows 
how arm pivots, wrist 
moves and hand closes 



HERQ-t Wirhout his overalls 
(above) shows i/iar rht> com 
Struct ion technique pvoidi- 
cro wded thassjs in favor of 
Lableconnectod. printed- 
circuit boards. Detail (left) 
shows how HERO's arm is con 
net ted to his swiveling head . 
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R oughly Z million Americans will buy binoculars 
this year, and that's just how most of them 
will do it — roughly. With hundreds of models to 
choose from, more than 20 makes, weights ranging 
from a few ounces to too heavy to hold, and sophis- 
ticated optical designs — not to mention pricing 
from a few dollars to hundreds — it's easy to be- 
come confused. Here's what you need to know to 
eliminate that Confusion- 

Binoculars come in two haste designs: porro 
prism and roof prism Prisms are polished glass re- 
flectors that bounce the light around inside the bin- 
ocular barrel so the image you see is right-side up 
and correct from left to right. 

Porro prisms produce the familiar offset binocular 



Shape, Roof prisms allow straight barrels. 

Close-up viewing ability may not he fully appre- 
ciated in a long-distance instrument like binoculars 
until you try it. It's great for spotting fine details in 
fenced-off objects in museums or other restricted 
areas. Short-range sharpness can vary slightly from 
sample to sample and greatly from line to line or 
maker to maker. Less expensive models often won’t 
focus closer than 20 feet. Higher quality glasses 
sometimes range down to 1 0 feet or less. 

Focusing a sharp image works two ways: center 
focus (CFJ by wheel or lever and individual focus 
(IF) for each barrel at the eyepiece. Center focus- 
sing is much more convenient and we strongly pre- 
fer it. It's harder to seal a glass with central focus- 



The World 



We make it easy to choose 
the binoculars that'fl do 
the job for you. 






Up Close 









BY ANGUS LAIDLAW 
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Apollo 4x56 
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mg, so almost all the waterproof models have IF, 
Some of the best of these, often military or mili- 
tary “derived designs, have great depth of field so 
everything from 30 feet to infinity will be sharp. 

Most binoculars with central focusing have some 
provision for adjusting focus to accommodate the 
difference between your eyes. Usually the right 
eyepiece can be turned, though some models have 
a second central adjustment for one barrel or the 
other- 

Many less expensive models use a sliding lever 
instead of a finger wheel for fast focusing. This 
works quickly taut is easier to knock out of focus 
than a finger whoel 

Comp asses and reticles, usually in the right lens 



B&low, Tasoo 15X50 is surprisingly small considering 
its magnification capabilities, J.C. Penney 7-15x35 lets 
you zoom in for up-dose viewing for $85. Minolta 6x20 
has reversed pom> prisms, resulting in i he objectiw 
lenses being farther apart than thm eye l&nses. Rubber- 
armored models range from $127.5Q (Apollo 8x21) 
through $149 85 (ApoUo 8*5GK $350 (Ahnpofot 8*301 
$449 (Steiner 7*50 Commander with illuminated compass), 
$427 (Nikon 8X30} to f 800 (Swarovski Habtcht SL 7X40 h 



Pen tax S <30 DCF 
Premium (top left) 
offers colored and 
polarizing Biters 
to cut gia re- The 
poiarizing Biter 
reduces glare in 
bright sunlight, A 
yellow Biter im- 
proms contrast of 
distant hazy objects, 
and a brown Biter 
is useful for cut- 
ting down the sun's 
mtttrtsity on a bright 
day. Bauscb 3s tomb 
Discoverer 7X2 4 
(lower ieft) is 
armored , fogproof 
and waterproof at 
5300, Watfirpjnoaf 
binoculars are a 
good idea if yoix'1) 
be viewing under 
wet conditions , Ar- 
mored bwocs aren't 
impervious m all 
impacts, but can be 
more impact -resis- 
tant then mnar- 
fTjored models. Armor 
coating is also a 
plus ihr hunters 
who wish to remain 
gui&t. It doesn't 
snake a toad noise if 
it's bmsfmd against 
a twig or a nock. 
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J.C. Penney MS/JS Zoom 
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only, are offered, by some military- 
derived or government-spec binocu- 
lars. The compass reads in degrees and 
some, like the Steiner, can be illuminat- 
ed by pushing a button- A compass 
adds bulk and complexity, but telling 
someone to look for an object at 1@3* 
works a lot better than pointing vaguely 
and saying, "over there." 

Reticles in the form of thin vertical 
and/or horizontal markings, similar to 
the cross hairs in a telescopic sight are 
graduated. Designed to help estimate 
ranges to objects of known sizes, they 
are often hard to use, difficult to see in 
dim light and may be more lens clutter 
and trouble than they are worth to 
casual users. 

Rubber armor coatings have become 
popular recently. They come in colors, 
mostly camouflage green, mottled cam- 
ouflage, marine yellow and black. Rub- 
ber armor protects binoculars from 
minor dings, makes them easier to grip, 
keeps them from sliding around whon 
you put them down, protects them in 
wet weather and helps make them 
silent to carry and use. Silence counts 
especially for hunters and bird watch- 
ers. Some Peutax models have remov- 
able ar optional armor, but most armor 
is permanent. 

Waterproof glassss that claim to 
have been tested to a certain depth, 
usually 30 feet, ore the only ones really 
sealed against immersion. WaEer-reste- 



tant binoculars shouldn't absorb water 
when rain-sprinkled or spray^splasbed, 
but will leak if they're dunked. These 
are the features you look for in any bin- 
oculars. 

All binoculars are labeled with two 
numbers separated by an X, such as 
7 x 35 . The first number i s the power or 
magnification of the binoculars. It tells 
you how much closer an object will 
appear. A 7X binocular makes some- 
thing 70 feet away appear to be only 10 
feet off. The second number is the 
diameter of the objective lens in milM- 
meters. This tells you how big the bin- 
ocular is and gives you a clue to its 
light-gathering ability and weight- The 
bigger the objective, the more light it 
gathers and the better you see at night 
or in dim tight. 

Dividing the power into the objective 
tens diameter tells you the size of the 
exit pupil (the circle of tight in the eye- 
ball tenses of the instrument}, in bright 
light, the pupil in your eye contracts to 
about 2.5 mm and can't use any more 
light. That's why large- pup 11 night 
glasses produce images no brighter 
than smaller-lensed minis In daylight. 
At .night, though, your pupil expands to 
about 7 mm so it can accept most of the 
light gathered by a 7 J SO’ s 7 -mm. exit 
pupil, 

A larger sxit pupil can also be an 
advantage because it makes it easier w 

(FlfMsv turn to mam* 1 



Edmund 20*80 



! ndividuaf focus on Nikon 8 X 30 (top) is 
easier to use with JfcafO. eiso 
, X helpful whon printed ijj? hinge 

fv: cyt*- spacing arfjusimeiu 
; v - : ‘ : H Folding rubber eyocups 
// Renter, above) on Fusco 
■ / ; W ;5 ■ 50 MdCrutf aid vycglass 

■r wearers. Zoom on J.C. Penney 

7- 1 5 * 35s increases trersetiJity 
ar the expense of optical qualities 
and ruggedness. Edmund Scientific's 
20 “■ 80s, S400 (Haiti are great for 
Hjftneme-ren-ge wprJe, but require a 
ir^pod la hold them steady td discern 
fine detail. Micros, like fJnuiton fix 
$l$t) (below), go anywhere, work well. 
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PM OWNERS REPORT: 



BY MICHAEL LAMM WEsr coast edjtor 



FORD THUNDERBIRD 









FLORIDA HOU^FWFFF 



M TPunlck W i mAi\, v 

MICHIGAN «ETJF?£F 




" The V6 engine, is n<rt 
(CtouVerful CnoiAqh " 

■h^Agek 



CAmA 



OHIO AUDAT M4 



i IUtcUm viittlif 1 ' 
uah4 we. 



arruLL tZu&T Q*aJ Pfrix. 



FLORIDA FIREFIGHTER 



NEW YORK 

SCHOOt AOMINIiTlfAtOR 



Almost half of these T-Bird 
owners have no gripes— 
a record in our surveys, 

F ord had it right 28 years ago with 
the first T-Bird, and now a lot of 
folks believe Ford's gm it right again. 
Recent buyers of the 'S3 feel strongly 
thHt the T-Bird turned out very right in 
three Important areas: styling, work- 
manship and freedom from repair. 

We've rarely noted greater enthusi- 
asm for a now-ear design. And whatev- 
er you think of the 1983 Thunderbird 
styling, over 77 percent of the car's 
buyers told us they bought their Birds 
for one primary reason: appaaranca, 

A North Carolina enlisted man, for 
example, commented, . ■ the 1983 
Thunderbird will someday become a 
Classic like the 1955-57 because of its 
good body design. * 



PM photos BIX Astra 
A Massachusetts policeman con- 
curred. "Pve been an avid T-Bird fan 
since the late 1950s r but stopped buy- 
ing them after 1 9GB because they were 
becoming big r nondescript boats The 
83 appears to be a return to the classic 
days.'" 

A Georgia airline pilot rhapsodized, 
“Styling is magnificent. The car's a real 
head-tumor," 



A NATIONWIDE SURVEY 
BASED ON 637,964 
OWNER-DRIVEN MILES 



An Ohio office manager echoed, "'Ev- 
erywhere l go people are always com- 
(PleasB fmrr 10 J ^ 




The new Thunderbird styling is dazzling frntn any angle, $ ay thosn who bought car. 
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Cabinets Thai 

Make A Room 



Shop-bur/t cabinets are the focal point 
in this room. The doors feature strips 
of wood arranged in chevron fashion. 



BY PAUL LEVINE 



■o make our living room multifunc- 
tional, l elevated one end and 



banked the walls with custom' designed 
cabinets and drawers- Now the space 
senses as a dining room and study It 
provides the effect of a separate room, 
yet has a spacious feeling that's not 



constrained by a dividing partition. 

Your first step should be to decide on 
the number of cabinets the room 
requires, and then figure Out what 
materials yOuU need to buy. 1 built 
three cabinets to fit along one wall. To 
make three cabinets, need two 4 x 



I-sheped counter with handsome o&bi- 
oe tS and drawers (top) was designed fO 
give this room a variety of uses. The cab* 
EJiets stare tableware and linens, while 
the dra wers (above) hold paper and office 
items Tim dra wers are assembled with 
dovetail joints, which are made with A 
router and dovetail fixture- 



&u 
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DETAIL 4 TYPICAL TENON AND MORTISE 



DETAIL -DOO* ^AME AND INSERT 



NOTES: 

J —USE m C OVf BIT FOR 
FJN GEE-PULL RECESS 
*— USE 3ffl" KOUNDJNG-OVEft 
fill *QR 04/r£fi DOOR EDGES 
3-U5E 314" ROUNDING-OVER 
BIT f Oft OUTER FRAME EDGES 



8-ft. sTi&eLfi. of birch plywood for 

the tops, bout; ms and sides. Use Uj-tn. 
birch plywood for the back. 

Cut, the - ^-in. sheets into three equal 
strips 1 5 /fl in. ■ B ft. Cul the tops and 
bottoms (AL and the sides {B) Use a 
table saw or router to cut rabbets on the 
tops anti bottoms. Cut dadoes in the 
sides. Be sure to wear eye protection, 

A H-fn. groove ai the back inside 
edge of each piece receives the ply 
wood back (Q- Join ail members with 
carpenter's glue. Cut and install the 
shelf cleats fD, E) and the shelf {F} with 
its edging (G). 

The face framework for each cabinet 
is of mahogany. Cut the frame pans [K 
M, M, G) to size. Members form a mor- 
tise and tenon joint (see the detail in ihe 
drawing). To out tenons in L. M and O r 
measure the -‘■•■Hn. length of the tenon 
and mark its shoulder around each 
piece. Carefully lay out and mark the 
: Vk-in. tenon thickness. Mark the wtdlh 



MATERIALS LIST— DOOR CABINET 

Key No. Sis* Mid descnponn I use] 

A 2 Vi >: !5 J A x IZV*’ birfs pdywiMid 

Imp, baeuamh 

E Z \a v iSV*. x 22Vi' rurcJi plywood 
[sides h 

C 1 V* x a 32" birch plywwnt (bit 

D t V* x ] , 31 'A“ birth 

cku.l|i 

E 3 Vt > ] k 30 T Lurch plywood Sshotf 
cS&ais) 

F I V* * I 2 - 33 *s* birch plywoMS 

CUM -Ifl 

Q 1 Vi * Vi k 31 Vi" birch ven&sf rsJwU 

«ICTJft9) 

H 2 V* > 4" x (o fli mahoqarvy l floor base! 

E 2 ^4 - 2 T - to fin birch plywood (tlror 

deats) 

J 2 V* x EVfc x 2EH‘ mahogany (end: 

K 2 Vi x 3 (nr Ln lit! - ZZV-i’ rnuthiLigdiiy 

CsjUKflfftJ 



. PM coder photos - Gflorgr Ancdim black and wMe 
photos by the- a uchor 
Techrwal *n. E^igenn Thompson 
R(xhti Tty List - Uabe- H«mlK 
/VxKS'jrtffi Cornin' 5. Wtfw York, W.Y 



t S Vi x i Vi x 33' m ahog any i face 

Irarttta, Tup fflill 

M 1 Vi >: tVi v 33’ mahogany I lac& 

frame. bonom rath 

Ji 2 Vi - tVi ■ 23' mahogany lend etU^I 

O i Vi ... 2 x 21 ty" mahogany i enmnr stile] 

P 4 Vi ^ i 1 * ?■ 2f irwhng.iny ?£*oOr itiltfcl 

0 2 'A X 2'j 4 * 13 VT mikhuydciy <usp 

,. L rf . !■ r r.hi ki 

F. 2 'i * 3 l A x. 1 2 Vi" mahogany ^hortnm 

doOr r-iilii 

S Z Vfr X 11 Vi > 15V overall, applo. CU.1 

iJHO * SVh' slats fcuhtnirt ctiXir 
liitnti) 

T 4 ^ I : i > 1 7 W milhogju^v IwmcaL 

banenl 

U 4 V= x IV, x 10tV mahogany (horiE^- 

tal baoeiwJ 

V 2 V* x JiV x to St mab^rlny [«UJ51BF 

rftilsj 

W J V, x is" .m iq f]§ pan-rcleboarrf 

(couftterj 

X 1 :| *- R 1 W half round buJlix^n mnhnL|- 

dtiy l[nml 

Y I IS" x to fle pbfisiir iMmnati' 

Z 2 pr Grass No I £00 cxmcnalHd hij‘H|es' 1 

AA - ■ 2' No IQ flattmid wood Sinews 

UB *- Wood pELiga 

CC “ I Nfi. S nnhu^d wood screws 

Mik-: Gtsrpuncet's gJue„ Waico pen?irimng od it irth- 
er finish 

*C'Fraii AniertL^ Inc., EfcM 10 1 ft, XamiirHinliw-. N.C 
Z7204 

'"As r4K|Liirpd 
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-Iff-' 

REVEAL 






PARTIAL 

FRONT 

iiCTiGN 



#--14 1 iT‘ FACE fffAME — J 

F RONT VIEW 



DOVETAIL J OftfR 



CEMER 
FAC6-Q 
Qf* DRAWER 



detail b 



DRAWER 
OVERLAPS liJi' 
DM All SIDES ■ 



NOTES' 

1 — 1/4 a r.i‘4 " DADO 

Z-lfl i Jiff" ftAffl&ET AND DADO 

3- U0 m 310' RA05CT JN C AND D 
3^x l/Z '-DEEP RABBET til E 

4- USE 3J4 " ROUNDING-OVER BIT 

5- USf ±r0" JfOUNOlNG-OVER SIT 



DETAIL IQ 

MOfiTlSC AN© TENON 



DETAIL «> 






= 






of the tenon. Then make the cuts with a 
radial-arm saw or a table saw with a 
miter gauge. 

Lay out and mark mortises in parts L, 
M and N. You can remove waste by bor- 
ing the mortise on a drill press. Clean 
the mortise with a sharp chisel. Or r use 
a hollow chisel attachment on a drill 
press. Glue and clamp together the face 
frame- After the glue has set r secure 
the face frame to the cabinet with eoun- 
terbored screws (AA). covering them 
with dowel plugs (BB). Sand the plugs 
flush. Use a Win* rounding-over bit to 
break the front edges of the face 
frame. 

The door frames (members P, Q and 
R) are mortised and tenoned together in 
the same fashion as the face frames. 
After joining the door frames, rabbet 
their inside back edges with a router 
and a V/s-in, rabbet bit to receive the 
decorative panel is, see door frame and 
insert derail). 

Cut the 3VHn.-kmg recessed finger 
pull in the door stile r 2 l A in. from the 
top. First, use a Vi’ in. cove bit to rout 
the pull area on the back of the frame. 
Then use a V£-in. rounding-over bit 
along the Outside edges of the frame 
front, except in the pull area. To cut the 
edge opposite the pull, place the router 
at each end of the cove cut and make a 



light pend] mark at the base apex- 
Make two more marks in. from 
these marks. Clamp a straightedge on 
these marks for the shoe lo ride against 
as you cut the pull area. Or, do the 
rounding-over step firsts 

Constructing thfc door inserts; 

The inserts (panels) for these cabi- 
nets are made of wood from a half-dead 
apple it&e. Delicate tides and tones are 
created in the dying wood by the pro- 



cess of decay. You may opt for inserts of 
more readily available material. 

Harvesting the wood must be dona at 
the right time. If left too long, the wood 
will be too decayed to use. If taken too 
soon, the special seasoned effect is 
minimal, First, the logs are sliced with a 
chain saw. After they've been planed 
and resawn into % X 2-in. stats, the 
beauty of the slightly decayed wood 
shines. I visually 1 'weighted' 1 the pan- 
els by placing the darker strips at the 



Key 

A 

B 

c 

D 

E 

F 

G 



H 

I 

J 

K 

L 

M 

N 

O 



No- 

2 

X 

3 

3 

1 

1 

3 



2 

2 

I 

Z 

3 

3 

6 

6 



MATERIALS LIST— DRAWER CABINET 



Su« and demen puton Iuh) 

K'k x 35^4 >: 1~i ' lurch plywood (top. 
hdCToinj 

X 15 7 /b X ZZ^V fifili pLywt*>d (siihij 
x Z Vfc x 23* mahogany (sudesElJesl 

Vi x Zt£ x 13 V mahogany iside reals I 

y* >-■ jl^ti t SV*‘ maiwg^y Leidfl 
lnfirU 

J A * 12H * zm" biroh plywrapd fha^l 
x Z x 15" birth ptywocd (dnat,”; La 
tartan insert arid iranint drawer 
quJdt*> 

J A fc 4 x 35V^' nidJtagany (flix^ base) 
x 2 x 14VH" hkrcta pdywoad {EUkht 
ckHLe) 

^ M ^ 13" mahogany Ukwf base 
imdl 

V4 x 1 X 23 f m^hog^ny {Tam frame 
«I1«) 

3 v /i X 13' fliah&attny (tat* ttrnmrn 
Nils) 

x ] x 13’ maho^FaJiy (interim - 

dtn2.fi raiLc) 

y* X 5^ X lS'-pinn (dtnpwar sirttw) 

\\ x 1c lOW pine |drawnr front- 

bank] 



P 

0 

R 

S 

T 

U 

V 

W 

X 

Y 
Z 



3 V, x SW x 14' birch plywood (drw 
ei Mini 

3 % * GH X mahogany Idr^fwir 

M 

3 X 1 X Z rttflJjijy&ny (drawer 

putlfl} 

3 p t \4 r full emenslon, drawer slides. Gram 
No 5Z7 

Z *A x 2* K to fit mahogany (counter 

fill) 

3 3 4 X Z'/4 x ZZH" mahogany fijdl 

sparer) 

3 ^ x x to ft jwtklptnvd 

4cgun£*r] 

1 IB" x lo Fit plastic IndftifiMje 

3 3 /4 X IW hilf-rcnmd bullruSsa iruahog- 

■ivy 

* VA x No. 0 flaihead screws (socuj# 

Q. O. Q> 

* r x No. 1 & ftapwwd screws ( wcw* 



K. L, Ul 

AA 4 Wood plugs Ear lace itame 
Misc. Carpenters -glue, Wanco pemuiaung oil Tlie 
joint fasenere. av«lal)'ie from The Woodworkers' 
Storo, 31K31 3i>du^Ti€l Blvd„ Pogere. Hlon. *5374. 
* As roquirpd- 
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Tilted cabinets with face frames rest an the floor toekick along one wail in the nopm. 
The vertical mahogany fillers are installed bet ween each one of the cabinet units. 



bottom and t ho lighter ones above. The 
slats are rabbeted and Lap joined. Joint 
the slat edges and finish-sand with 
Z20-grit paper before gluing them 
together with carpenter's glue. 

Coyer each glued insert panel with a 
sheet of wax paper and V4-in r plywood, 
and leave them overnight. Next, trim 
the insert square and rabbet the edges. 
Then sand the new corners and slightly 
round the edges. After finishing the 
doors (as described later), position the 
inserts in the frames. Secure them with 
battens (T, U). Do not glue the inserts in 
place or they' 11 buckle and break. 

Finishing the cabinets 

The finishing method here is fast and 
aasy. Yqll can achieve spectacular 
results the first time. First, sand the 
wood with successively finer grits of 
paper, beginning with SQ^grit and end- 
ing with 220. Next, flood die surface 
with Watca penetrating oiL After the oil 
has penetrated, leaving a light film on 
che surface, use an orbital sander such 
as Rockwell's Model 330 Spaed- Bloc 
finishing sander with felt pad base and 
400-grit wet or dry silicon carbide 
paper. Sand the wet surface, adding 
fresh oil as needed to keep the surface 
wet. 

This gander's high rpm ensures a 
silky-smooth finish. Use this method in 
a well- ventilated room, and take pre- 
cautions for working with a flammable 
material. 

After sanding and finishing, mount 
the cabinets in place on a base and 
cleats (Hr !)■ Cut spacers (fillers J, K) Of 
mahogany and fasten them in place 
with screws through the cabinet stiles- 
The fillers should be flush with the face 
frame at the top and extend slightly 
beyond the toekick below. 

Install the doors using Grass No, 
1 200 or other concealed hinges (2). Lay 
out and cut the door stile as needed for 
the doonhinge member. Locate and 
screw the hinge plate to the cabinet 
side waft Adjust the doors as needed 
by tightening and loosening the adjust- 
ment screws. 




After wood slats are glued up {above}, 
insert duMiisjons are marked and panel 
is cur out. Next: Rabbet the edges 



A view of door back {right} shows finger 
pull r battens holding door panel and con- 
coaled lunge on the door sthe- 

At this point, you can add the top 
rails {V} to the entire assembly and 
install the countertop (W), according to 
the directions at the end of the story, 
However, if you are building cabinets 
with drawers, begin work on these and 
add the countertop when all units are in 
position. 

The cabinets that contain drawers 
are constructed in the same fashion as 
the cabinets with doors. However, the 
interior sides which are visible (see 
rightside view in drawing) are made up 
of rails (D r see materials list) -and stiles 
(C) with decorative inserts EE) that are 
fastened by cleats (G). These sides 
define a kneehole area so the counter 
can be used as a desk. 

The drawers are assembled with 
dovetailed comers, I made them using 
a Sears (No. 9GT2574) template and a 
*^rin. dovetail cutter in a router. Rout 
the groove for the bottom member (P) 
in the sides and back of the drawer. 
Hound over the edges of the drawer 
with a a /fc-in, rounding-over bit. Note: 
Do not round over the false-front edges 
that abut the drawer front. 

Cut the drawer fronts (Q) and drawer 
pulls (R). Round over the from edges 
with a Wm. rounding -over bit. Glue 
and screw the front to the drawer (false 




Door frame is smoothed by 4QQ*grit wet ’' 
dry stt iron carbide paper on orbital sund- 
er. Watto penetrating oil finish is next. 




front). Apply finish to the cabinet and 
the drawers as previously described. 
Then mount the drawers with Grant 
full-extension slides (S), No. 5S5 or 
557, or use other hardware. Install 
spacers (0> as needed and mount the 
cabinets in place on the base (loekick}- 
IfiStaH the counter rails (T) to receive 
che counter. 

Making the countertop 

Cut out the countertop and laminate 
it. I used WilsonAn-s solid beige plastic 
laminate. No. 1530-fi- (For tips on lam- 
inating; see Tile Or Laminate Counter 
top? Here's How 7b Do Both, page 102, 
Feb. '83). Bo sure to cut the laminate 
about A- in. Larger than the counter- 
top's length and width. Trim it later, 
after it's bonded. 

The I /Vin. builnose molding was 
bought at a Lumberyard, But you can 
make your own molding using [1 /ib X 
1 Va-in. mahogany and a -%-in. round- 
ing-over bit in a router. Glue the mold- 
ing on and reinforce the joint with glue 
blocks below. 

Whan you install the countertop, it 
helps to have an assistant. If you must 
make the counter in two pairs, you can 
pull the joint together with Tite joint 
fasteners. W 
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Build PI M's 




Quality stereo equipment deserves to be shown off 
in style Our rack-type cabinet does just that. 

BY DAVID DeCRISTOFORO 



F M bLacJi-afua-whJcti ptiwcrs Df ihe author 



O wning a multicomponent home stereo system 
creates one immediate problem — where do 
you store all the components:? The current solution to 
this problem is the stereo rack — a cabinet which 
stacks stereo components on shelves vertically Unfor- 
tunately, many store-bought stereo cabinets rely on a 



high-tech facade (veneer or laminate) to hide inferior 
materials and workmanship. But here's an alterna- 
tive: Use our plans to build your own solid oak rack- 
style stereo cabinet. 

Before starting construction, measure your stereo 
equipment to ensure that our cabinet will acccmmo- 




Trhn the side radii cutouts using a router 
fined with a '/^m* guide bushing* Guide 
zhe bushing against a plywood template 
in order to control the cutter. 




Assemble the cabinet with glue dud than 
clamp it square. Use glue sparingly to 
avoid excess squeere^ui. Secure zhe 
shelves with screws turned into the cab/ - 
net's sides. Conceal the screwbeeds with 
Ik-in.-dia. walnut plugs. 




First use a bench plane to round the 
raw's outside surface, Then, finish-sand 
to remove all of the pinning marks. 
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With the side frames dry-assembled, rout 
the panel grooves with a J A X ^ps-ib. slot- 
ting cutter. Than, shape the frame open- 
ing's edge using a mimding^jver 

bit. Also mark the dowel locations at each 
joint before disassembling- 




Glue and clamp the tbme cove pieces in a 
plywood’ jig „ Cut joining edges at 22 ¥3° 
angles „ TTie top board serves as a clamp- 
mg block to ensure even pressure. 




Notch drawer front to match ide shelf 
edge detail and to serve as drawer pulls. 
Join sides to front with dovetail joints. 




itoui the stopped dadoes for the shelves 
and the cabinet hack with a V*-in. straight 
bit. you must clamp a straightedge in 
piece 10 guide the router. Be certain that 
the bit cuts into the frame niemberc only 
and not into the side panels. 







The cabinet back is designed to allow 
easy wiring among components. Also 
notice tha t the back is recessed for addi- 
tional space to store excess wire. 
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date it. Our cabinet is designed to accept many stan- 
dard-size components, but you may have to alter sizes 
for your equipment. 

Begin by building the cabinet sides. Each side con- 
sists of a frame with a solid panel insert. Cut the 
frame pieces. Notice that the top and bottom pieces 
are 2 in. wider than the sides. This is to allow for the 
inside radius cutouts. To make the radius cutouts, 
first pencil the cutout profile on the frame top and 
bottom pieces. Then, rough-cut the waste using a 
band saw or sabre saw. Next, make a Win. plywood 
template V2 in. wider and V2 in. longer than the 
desired cutout. Clamp the template in place as shown - 



Now, use a router fitted with a Win. guide bushing 
and a Win. straight bit to smooth the cutout's rough 
inside edge. Steer the bushing against the template's 
edge to control the bit. 

Next, dry- assemble the two frames with bar or pipe 
clamps. Using a router fitted with a l A x 9 /i 6 -in. slot- 
ting cutter, groove die inside edge of both frames for 
installing the side panels. Then, round the inside 
frame edges with a '/2-in- rounding-over bit, Also, 
mark the dowel locations at both of the frames' four 
joints. Disassemble the frames and use a drill press or 
a doweling jig to bore 3 /#-in,'dia. x 1 Va-in.-deep holes 
at these locations. Before reassembling the frames, 




The contemporary oak cabinet provides 
Storage space that's custom lined to your 
audio equipment plus e tape drawer and 
shelves for components and records. 
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you must make and install the side pan- 
el inserts. 

To form each panel, edgenjlue and 
clamp together two ! ^xe (or wider) x 
36-in, oak hoards- After the glue has 
dried, cut the panels V+ in, wider and % 
in, longer than the inside frame open- 
ings. Then, cut off the four comers of 
both panels to match the frame inside 
curves. Next, rout a Vi-in.-deep x V*-im 
rabbet around the perimeter of both 
panels using a 3 A-in. straight bit. Clamp 
a wood block to the router base to serve 
as a fence that prevents the bit from 
cutting beyond % in. Round the panels' 
raised edge using a block plane. Now, 
use a belt sender to smooth aU surfaces 
of both panels- 

Nfflet, reassemble the frames with 
the side panels in place. Join the frame 
pieces using ^in.-dia. X 2- in, hard- 
wood dowels. Apply glue to the dowels 
and joints. Clamp the frames square. 

Mow, make the cabinet shelves. Form 
the top and bottom shelves by edgfr 



gluing oak boards to the desired width. 
Then, assemble the three middle 
shelves and the cabinet back as frames 
with doweled joints. The framed design 
allows air to circulate around the com- 
ponents. It aJso makes it easier so wine 
connections between components Be 
sure to make the middle shelf members 
at least 3 in wide eo provide a solid 
support for the components' feet. 

After the glue has dried on the cabi- 
net sides, cut the outside comers round 
as shown. Sand all surfaces of both 



sides smooth using a belt under and 
1 SQ-grlt paper. Next, use a V*-Ln. 
straight bit to rout a mating pair of 
stopped dadoes into the cabinet sides 
for each shelf. Be sure w clamp a 
straightedge an place to guide the rout- 
er. Notice that the dadoes are cut to 
within 1 in, of the cabinet front edge. 
Make certain that the dadoes are cut 
into the side freTne members only and 
not into the panel inserts. 

Now, using the same router setup, 

fjWftfl a* Cum to page 143 } 
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MATERIALS LIST— MUSIC BOX 



Star and descripuoH I use) 

7 ft > GV? * Si/ affa {frame top md 
boUMi) 

1 ft X 4 n A X 43" Mil ifrtrtih iidb) 
l ft x U*A * oak [sade para!) 
V* x i ? 'ft >■ £ 0 ’ oak [iop siwlil 
V* x t 6'.4 x EO’ oak (bortom shelf) 
a Hi x \7 l ft x £<j" oak (framed shelf) 
V* x 2'^, y zi“- $ix piacas w- 
quirwl [cqvv] 

x 2 a * 3 B 3 /i' oak [back) 

* 3 ^ x 1 9 W oak (drawer 
fronts 

1 ft K 3-h * 15“ oak (diflwa 



K I 39^V oak (draw* 

hack! 

L 1 \ft X 15 X IB^V oak 'd-nwww ply« 
wood (drawer bofutfa h 

M 2 J /p X 4 K 16 v uk (bait &wa and 

N E ^ K Z X llWoitimu 

si ret chuw) 

D 20 3 Vi" No. B fh feririw 

P 20 s V'dla X 3 V wud:nil plug 

Q 4 l^'Ng erti screw 

Mwc.r Carp«itWfi gluw, W?tw Oarusii oU finish, 600 - 
grit wert/dry atrasjvo papnr. p.iKtM wax 
“T rim to fit 




SKELF 
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SHELF- D 



3JB k 3?4" 
DADO X 
[TYPICAL) 



N4x lf2 
RAHE3E! 



SACK-H 



SrDF SECTION 



DRAWER 
FRONT- | 



5HELF-E 



IB X 3/4“ 
RABBET 



FOR JOINT 
DETAIL 
SEE TEXT 



CLAMPING BLOCK 



SIDE PANEL- G 



^afe^ZZiZZD 



3AT-DIA x 
T "DEEP 
CQUNTERBQRE 
(4 REQD.J 



3/4" -H h- 

DETAlL 3 



3 B“-DFA x 
2” DOWELS 



COVE ASSEMBLY DETAIL 
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N ot everyone has the desire to 
build his own stereo cabinet- 
There are two remaining options: You 
can buy a ready-made unit ai a 
department store or hi-fi showroom, 
or you can have a cabinet shop cus- 
tom -build a piece to suit your taste 
and budget. For cost reasons, the first 
option is the most popular. 

If you're thinking of buying a ready- 
made cabinet, here are some points 
worth considering Most store-bought 
units come in knockad-down (KD) 
form — bui don't let this stop you. 
Assembly is usually easy and can 
often be done with a screwdriver. 




The Cl&ssic Elegance Model CE 1280 
($399$5) from Bush Industries. 312 
Fair Oak SL, Urc/e Valley. J V. Y. J 4755, 
is a total an tsrtainment con ter. Features 
include space for a l^-in. TV. a rollout 
video recorder shelf and a four^votpo- 
n em audio section behind glass doors. 
It's finished in oak vinyl veneer. 




Custom Woodwork and Design Inc. r 
7447 South Sayre Ave... Bedford Park. 
UL 60638. offers a wide variety of mod- 
ular cabinets that can be grouped to suit 
ytmr audiovideo needs. Included in ihe 
unit shewn ($2 f OOO) is the now wine 
rack accessory- The cabinets are avail- 
able in either oak or walnut. 








Also, a KD cabinet fits into most cars, 
saving you delivery charges - 

To keep costs down, most cabinets 
are bulk of particleboard which is 
veneered with an i nutation wood- 
grain vinyl r a genuine wood veneer or 
high-pressure plastic laminate, de- 
pending upon furniture quality. Al- 
though %-im -thick particleboard is 
suitable for cabinet construction, %- 
or '/Hn. -thick particleboard should be 
avoided, especially if the maker uses 
it for shelving. A better choice (at a 
slightly higher price) is a solid wood 
and/or wood veneer plywood cabinet. 

You should buy the best cabinet 
you can afford and avoid bargain- 
priced units. When evaluating a pro* 
sportive cabinet, make certain there's 
ce between the shelves 
house your components, 
but to allow for proper ventilation. 

Cabinets with tempered glass 
doors are available for a more attrac- 
tive, neater storage system. The doors 
also prevent dust from settling on the 
equipment Many smaller cabinets 
are set on casters. This permits the 
cabinet to be moved easily. 

You may want lo choose a furniture 
line* ihai offers a building block sys- 
modular cabinets Then, as 



The Crestwood Modal SK-3GT ($493} 
solid rad oak stereo cabinet from Jon- 
rise Audi# Systems 13622 Northeast 
20th. Suite F, Bellevue, Wash. 98005. 
features a /ift-up glass top for accessi- 
bility to the turntable or t'C/S unit- Two 
additional shelves can accommodate 
another four components. 



your audio/ video system grows, you 
can purchase additional cabinets 
If, after shopping around, you can't 
find ready-made cabinetry to suit your 
needs, visit a custom woodworking 
shop Such shops will build exactly 
what you desire in your choice of 
design, materials and finish , 

in most cases, custom-made cabi- 
nets cost considerably more than 
store-bought units. But some shops 
are surprisingly affordable. Keep in 
mind that a custom-made cabinet can 
ba ordered unfinished, allowing you 
to do the finishing yourself to keep 
down the cask — Fred Fcttras 




This compact unit conceals audio com- 
ponents and records behind burl ve- 
neered doors Videotapes and video- 
disks are behind two glass doors. At top 
right, a plastic canopy protects a video 
recorder or turntable. ft's Model 2980 
($372) from the Gusdorf Carp,. 5900 
Manchester , Si Louis, Mo. 63143, 




Owners of reel-trhreei tape recorders or 
those with heavy audio ‘video equip- 
ment should consider the Model 140 
($799) by Wamboid Marker. 21 IQl 
Superior St. , Chetsmxth, Calif 91311. 
The maker claims that each fixed shelf 
holds up to 350 pounds, while sejpusi- 
able shelves hold 175 pounds each. 
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Spray painting with canned paint 



Only these who are into heavy work- 
shopping and around- the-house repair 
and painting have very good reason for 
buying sophisticated paint spraying 
equipment. Though the equipment is 
expensive to acquire, over a number of 
projects the cash outlay wilt be amor- 
tized in time saved and the ability to 
purchase paints by the gallon, a consid- 
ers ble savings. 

Most of us. however, will never have 
the need for elaborate equipment, no 
matter how great the advantages 
When we want a spray finish, we pick 
paints Lhat come in a spray-type can. 
Nowadays, these paints and finishes do 
nor contain the aerosol propellants (flu- 
orocarbons) that some feel to be dam- 
aging to the ozone layer of the atmo- 
sphere 

The major argument against a spray 
can is that It's an expensive way to buy 
paint There’s no debate about: that 
Thus, for large projects they are 
impractical. However, for a smalt one- 
or two-can job chey are — in my opin- 
ion — ind i spensable. 

Spray can paints come in an almost 
unbelievable variety of finishes, colors 
and Types which permit a homeowner 
to tackle any around-the-home paint 
job he may encounter. And. happily, 
with a little practice you can get very 
professional-looking results with paints 
and varnishes from spray cans. 

Getting ready to spray 

tf weather permits, I do as much sur- 
face preparation and painting out of 
doors as f can. This way. the dust from 
sanding and the fumes from the spray 
are quickly dissipated into the air. If 
you do paint outside, however, take a 
few precautions: 

1. If necessary, hang an old sheet or 
use a piece of scrap plywood — as a 
backstop to catch all overspray 

2. Make certain you are set up so Thai 
none of your overspray infringes upon 
your neighbor’s rights. You don't want 
to paint any of his property. 

3. Don't try io spray paint outdoors 
on a windy day, 

4. If spraying inside, open at least 
one shop window and turn' on the 
exhaust fan. if you have one. 

5. Wear a respiratory mask. 





2 Next, smooth surface ivfe/l sandpa- 
per a rum id backup Node. Were, 
wi'Hi smooth surface, tvs used i 50 grit. 




3 Brush o ff the residue or else use a 
vacuum to keep down the dust. 




4 Final smp before applying paint is 
to wipe surface with a tack doth, 



Preparing a surface for spray paint- 
ing is exactly the same as for painting 
with a brush or roller. Get the surface 
to the degree of desired smoothness 





5 A sura way to get a profession af- 
looking surface; First apply quality 
primer tike Ptasti-Kore used frqre. 

using appropriate-grit sandpaper, then 
dust and tack off the surfaces. 

Here are some professional tips that 
f Please mm 10 
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An Arkla Recuperative 
Gas Furnace WHl Cut Ydur 

Fuel Consumpuon 



Sounds incredible, but it’s 
true. If within 60 days a new 
Arkla Recuperative gas furnace 
doesn't save you fuel compared 
to last year, Arkla will take it back and refund 
the furnace purchase price . 

How can Arkla be so confident? A unique, 
patented recuperative heating system design is 
why. Arkfa’s Recuperative gas hearing system 
actually wrings more heat from the fuel you 
use. So you get more of the heat you pay for. 

Arkla Recuperative furnaces make gas— 
always your most efficient energy buy- an 
even better value. Downflow and Upfiow 
models are available up to 120,000 Btu/hr. 
with Annual Fuel Utilization Efficiencies 





Arkla 

Recuperative Gas Hearing System 




(AFUE) as high as 87%. 

An Arkla Recuperative gas furnace in- 
stalls in the space of a conventional furnace. 
And, because sidewall venting is possible, 
you can replace electric heat without adding a chimney 
Arkla has been a worldwide supplier of gas 
appliances for over 50 years, and the 
Recuperative furnace is one of the finest prod- 
ucts Arkla has ever made. That’S why every 
Arkla Recuperative gas furnace is backed by 
a limited 20-year warranty. For more 
information and an incredible money- 
back offer, contact your local authorized 
Arkla dealer or write Arkla. 

Arkla Industries, Inc., P.0, Box 534, 

Evansville^ IN 47704-0534. 



AWEFUCAN GAS ASSOCIATION = 1902 



Gas: The future belongs to the efficient. 









Active homeowners are going passive — with stylish 
solar room additions in kit form. 



BY MICHAEL CHOTINER ASSfSTANT HOME AND SHOP EDITOR 



solar rooms in kit form, often advertising them 
under the generic name sunspece or green- 
house. Structural systems range from free- 
standing glass or plastic enclosures supported 
by metal extrusions to lean-to style room addi- 
tions supported by wooden framing. Styles vary 
widely. Some are angular while others utilize 
graceful curving transitions from the roof line to 
walls. The percentage of transparent wall and 
roof space win vary with the design. 

Most manufacturers offer optional summer 



Jjkdding a passive solar room to your home is 
— at least in terms of energy savings — 
about as dose as you can come to getting 
something for nothing. Properly designed, insu- 
lated and oriented toward the sun for maximum 
gain, a passive solar space will colled more 
than enough heat for stseif and impart the ex- 
cess to other areas of the home. Such rooms 
can be used either as attractive, airy living 
space or as greenhouses. 

Several manufacturers offer prefabricated 




Step-By-Step For A Passive Solar 



A ledger it attached Id existing structure 
where the imams wilt join, tfabbeied end 
strangthe/lt joint between the sections. 



Prebored beam fops ire fastened to the 
ledger with Jagscrewt, The recess In the 
slab here will accommodate a hot tub. 




feet ml In mere/ shoos anchored to 
stab with lagscrews in lead anchors. 
Cross braces are fastened with screws. 




End-waff framing Is completed by adding 
f Deplate (not shown) and # vertical stud. 
Kff Is be/ng attached to the root overhang, 
which provides estre room depth. 




Wooden friocfc la used to prevent damage 
to kmmntt panel as It s forced into place. 
Comer component Is visible at left 




ftoof panel Is being set in place. Wole that 
plmttmrbOMrtf on Inside of end wall wlff 
need finishing only at the seam. 




First end-wail panel Is nited info place 
ftopj. Bottom photo shows makeup of 
penal end how If fits over toeple te. Top Is 
nailed to beam with 20d ringed nails. 




Above, a spline is being screwed into sec- 
ond end- well pane/ Inprepereflon for /cm 
Ing It to panel already In place. Bottom 
photo shows how panels interlock. 




HEIGHT: lO p -r 

WJOTH: I 0 '- 0 P 
UWftH: 



FLASHING 
[HOT INCLUDED] 



rNiLJLrtfmG 

FASCIA ClAJ^N^ 
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End fliier component joins root to fcrrcf- 
wati . Topside, It h nailed to beam, it joins 
sidewalls with splines and nails. 




GLAZING '-rn.F 



33 HOME ENERGY GUIDE 



Grazing slops are centered on beams. At 
top and bottom of window openings, 
stops are pretrrstaMecf on cross braces. 




Glazing tape Is laid around window o pen- 
Ings. When paper is stripped and glass set 
in place, sun a bear promotes tight semi. 




The AS k 76- An. doLri^e-fftrcJc insulating 
glass panels are laid Into the frames that 
are formed by the glazing Stops. 



Finished sheet-metal flashing Is precut 
and prebored tor fasteners. Caulk Hashing 
edges with dear silicone. 



Rooting, siding and felt are provided by 
owner . Brady ft Sun UvingRoom complet- 
ed and decorated fs on page 91, 



screens that block sun rays during the 
warm months to keep the sun space 
from overheating. Ntghl shutters pre- 
vent heat loss during cold winter nights. 
Many makers also otter thermostatic 
vent fans to direct heal from Ihe passive 
solar room to other living areas 

Planning for a sun space 

Although they are often lumped 
together in a single category, it's impor- 
tant to make a distinction between sun- 
spaces and greenhouses Their thermal 
properties are guile different and so are 
their uses- 

Sunspaces generally have at feast 
one glass waif oriented to the south for 
direct solar gain, with nonglass parts of 
the structure insulated heavily to trap 
heat and sustain the room temperature 



PM Pol* TfrUur 

InstalMkMi conlractor SuPApaoe 5raagn. Anmjton. Mbm 
Pumrture: WicHeF Sjpec-aJfees. Arlington 
PtartlK Shiwabttfy Ni^wies. 5hrp*Eby*x 



through a 24- hour cycle of sunlight and 
darkness. 

Greenhouses, on the other hand, 
usually have a higher percentage of 
glass surface area than sunspaces, bui 
little capacity for slorfng heat The result 
is that greenhouses are subject to tem- 
perature extremes: They tend to over- 
heat in the daytime and cool rapidly at 
night. Stinspaces are more suitable for 
living spaces, while greenhouses am 
most favorable for plants. 

Passive solar room kits can be adapt- 
ed to existing buildings in a number of 
ways. A slab-on -grade installation is 
most energy efficient because the slab 
provides a thermal mass lor storing 
heat. Post and deck construction is suit- 
able for elevating a sunroom kit to an 
upper story of a home. 

For maximum solar gain, windows in 
a Jean-io style sunspace should face 
irue south. Variations of up to 30* from 
the south, most kit makers claim, do not 



impair heal gain significantly. If a south- 
ern orientation is impossible, windows 
in the most southerly end wall are rec- 
ommended. 

In planning passive solar Installs- 
lions. its also important to consider 
local weather patterns and the path and 
position of Ihe sun during the various 
seasons. For optimal temperature con- 
trol, operable windows at opposite 
sides of the structure should be posi- 
tioned to catch summer breezes. This 
prevents overheating. Throughout the 
United States, where the path of the sun 
is closer to the horizon in winter than it is 
in summer, be sure that trees and other 
obstructions won't block sun rays during 
ihe heating season. 

Purchasing a sun room kit 

You can obtain consumer information 
about the passive solar room kits avail- 
able either from the companies that 
manufacture them or from dealer- 
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Fi *r I'tcc copy i if chi' 1 - Crarctpl I V 

folder muil to Andeiwn Corp. , Box J2. 
Baypcrt. MN 558JCJ? n^-Nm 

IVam* 



Addles 



REMODELING? 






Andersen Concept IV ■ shows how 
to add big beautiful glass areas So 
your remodeling w it bout signifi- 
cantly adding so heating exists, How 
this bright idea w as applied to the \ 2 
mrt jor U .S, d imates is explaa ned in 
this colorful \2 page folder You’ll 
also learn some of Concept IV \ 
findings . . . discoveries that can put 
your remodeling solar \ cars ahead. 
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Many different passive solar room and 
gramnhouae kits are available for ass cm 
bfy by do-it-yourselfers and contractors. 
Hares a sampling of styles from several 
manufacturers: f. Garden Way's Sun- 
Room Solar Greenhouse: 2. Pella 5 Sun- 
room; 3. to^d £ Burnham s imperial; 4. 
Vegetable Factory's Mode! $512. 
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installers in your area. {See list Of man- 
ufacturers at Ihe end of the story.} Deal- 
er-installers often have units on display 
or tan put you in touch with customers 
who will let you inspect installations. 

Many factors can affect the energy 
savings provided by a passive solar 
addition including Ihe design of the kit 
itself, ihe insulation of the existing 
home, the way the addition ol ex- 
changes heat with adjoining space, and 
number of sunny days during the heat- 
ing season. It Is reasonable to expect 
that a 10 x 12- It. passive solar addition 
will cut fuel costs by about 20 percent in 
the average home if the installation fol- 
lows the basic rules. Expect to spend 
between $10,000 and $30,000 if you 
plan to have a prefabricated sunspace 
addition installed by a contractor. 

Savings for do-it-yourselfers 

One ol the advantages of opting for a 
solar room kit instead of designing and 
building one from scratch is that many 
of Ihem can be installed by do-it-your- 
seifers with reasonable skills and basic 
tools The passive solar room shown in 
our color photo and how-to steps is a 
Brady & Sun Living Room with slight 
modifications. It is a modular building 
system consisting essentially of lami- 
nated yellow pine beams, prelabricated 
all-in-one wall and root panels made up 
of sheathing, insulation and piaster- 
board. insulating glass windows, flash- 
ings and everything else you need, 
down to the nails and screws. Many 
customizing options are available. 

The basic 10 x 1 2-ft. unit costs about 
$5,000 and can be assembled, roofed 
and Sheathed by iwo men in about two 
days once the slab has been poured 
Interior finish time will depend on the 
complexity of details, bul the Brady kil 
has many integral elements that simpli- 
fy the process 

Assembly instructions for the Brady & 
Sun kit are dear and complete The 
contractor we worked with in preparing 
our story told me that in installing 30 or 
so kits during ihe pasl year, he's had 
problems only when he deviated from 
the recommended methods. m 



MANUFACTURERS — 

PASSIVE SOLAR ROOM KITS 

Aktrunurn Grer-Ujusea Inc., Ekm 1 1 D&7, Cleveland . Oh* 
+1111 

Brady 4 Sun. 9 7 Webster Si . vv-iyicesler. Mass Qi-ftR 
Folk S*03*n* 425 Smrih Si Farjnmgd^. 

HY 11735 . 

Garde* way Fe^ry ftaad, Ghano&e, Vs. DM45. 

Gothic Arch O&*p*0u5S3. Bok 1564, Mot^te, Ala. 36601 
Lwd A. Bumnatn. Bdk ?S6. w.Y IQ533 

H H Induaanw, B m 3637. Granada Hiira, Calri 9-1 3+*. 
McGregor Gnee^fiDUBM. B ok 36. Banla Cruz, Calif 
HHS 

PuMa ftACriftn Co.. Pella, Iowa 
Saar HMOiiVMi MB.. Bo it ta±B, 7 * 01 , N M. B 757 r 
SufTOffBtiis Sufl-Kfl. MUa. 02143 

Tasaa GTOnhou-as Co.. 2717 SL Laura Aue, fl Wartfl, 
Te* 76110. 

Turner Graen^oLraea. 6 ok ^ 260, GoWatong.. NC 27&30 
Inc. 1® Coul Si Copiflgua NV 

1172S 

W Sahifild Wig. Inc , &::•( 309, M*dfk#d W* 54451 




BuyaStihl mid 
(Kit the extras. Choose betw 
the 009L, 010 AY 01 1 AV 
024AVIC m Wood Boss 
or the 032 AV .And j*et a 
heavy-duty carrying 
ease. file, file handle, 
wedge, hook and adjust, 
firewood hix>klet, saw 
chain booklet, safety 
manual, owners manual, 
eight ounces of engine oil. one quart 
>11 



of bar and chain oil, and extra chain. 
1 -'or your Uxinil dealers name call toll-live 1 -ftKl- 
Kxt 143J. In Arizona oil I l-WkJ-SEJ-’ttSH. 
Kst \m In Canada, »tmi Lrd. PO. box 3564. 



ST/HL 



London, f Intario NKA-41 *3. 



The Woftd'sler^flSeO'mgChmiSaw 
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